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A B S T R A C T
R a d io a c tiv e ly  la b e le d  S -a d e n o s y l-L -h o m o c y s te in e  w as  
a d m in is te re d  in tra v e n o u s ly  to ra ts  to  d e te rm in e  the  fa te  o f the  h om o­
c y s te in e  m o ie ty  and to is o la te  and id e n tify  any e x c r e to r y  p ro d u cts  th a t
a ro s e  fro m  the m e ta b o lis m  o f th is  comjbound ih v iv o . A f t e r  in t r a -
3venous in je c tio n  o f S -a d e n c js s y l-L -h o m o  
in to  r a t s , les s  than  15% o f  
te in  m e th io n in e  o r  e x c re te d  
w as ass o c ia te d  w ith  a p re v  
e x c re te d  in the u r in e . Intr] 
h o m o c ys te in e  (ad en o s in e  lai 
re v e a le d  th a t both the p u r  in 
a s s o c ia te d  w ith  th is  keto  ac
iso la te d  fro m  the  u r in e  by io n -e x c h a n g e
c r y s ta l l iz e d .  B ased  on che m ic a l ,  e le m
red  s p e c tra l an a ly s es  as wetll as the info
c y s te in e -  H (h o m o c y s te in e  la b e le d )  
the  ra d io is o to p e  w as  in c o rp o ra te d  in to  p ro ­
as Q '-k e to b u ty ra te . T h e  re m a in in g  t r i t iu m  
io u s ly  u n id e n tifie d  keto  ajcid w h ich  w as
3
avenous in je c tio n  o f S -a d e n o s y l-  H - L -
35b e led ) o r  S -a d e n o s y l-L -h o m o c y s te in e -  S
e m o ie ty  anc 
id e x c r e to r y
iso to p e  t r a c e r  s tu d ie s , the c h e m ic a l s t r
posed as S -a d e n o s y l -y - th io -a -k e to b u ty r a te
the s u lfu r  a to m  re m a in e d  
p ro d u c t. T h e  com pound w as  
c h ro m a to g ra p h y , p u r if ie d  and 
^ n ta l,  and u lt r a v io le t  and in f r a -  
rm a tio n  o b ta in ed  f r o m  the r a d io -  
jc t u r e  o f the com pound w as p r o -
—x—
T o  d e te rm in e  the  ty p e  o f re a c tio n  re s p o n s ib le  fo r  the  fo rm a tio n
3,k e  bo f S -a d e n o s y l-£ £  -th io -c v -  
w as incubated  w ith  v a r io u s  
w ould  fa v o r  o x id a tiv e  deam
a d e n o s y l-X  -th io -Q '-k e to b u ty  
re a c tio n  m ix tu re s  in w h ich k id n e y  and 1
re a c tio n  w as found to  be c a ta ly z e d  by the  g e n e ra l L j-a m in o  ac id  o x id a s e ,
E C  1 .4 .  3 . 2 . In cu b atio n  o f
L -h o m o c y s te in e  re s u lte d  irji 
to  S -a d e n o s y l-^  -th io~o '-ke|tc^butyrate  w  
o f oxygen  p e r  j jm o le  o f am rinonia and ke  
o f c a ta la s e . W ith o u t c a ta ld s
pH o p tim u m  fo r  S -a d e n o s y l 
f r o m  8 .8  to 9 .2  and th e  Km
_o
2 . 5 x 10 M  as c o m p a re d
f o r  L - le u c in e  and L -m e th ic n m e , re s  
C e l l - f r e e  e x tra c ts  olf the m a jo r
-L -h o m o c y s  
W hen is o la
the  p re s e n c e  o f S -a d e n o s y l  
e x tra c ts  e xh ib ite d  a c t iv ity ,  
b u ffe r  co n ta in in g  e ry th ro c y te ^ ;, s e ru m  
L -h o m o c y s te in e , n e ith e r  h ^ d h o lys is  to
o b u ty ra te , q - a d e n o s y l -wH -L -h o m o c y s te in e  
at t is s u e  e x tra c ts  u n d e r co n d itio n s  w h ich  
a tio n  o r  tra n s a m in a t io n . R a d io a c tiv e  S -  
a te  w as is o la te d  by c h ro m a to g ra p h y  fro m  
v e r  e x tra c t^  w e re  used . T h e
1
th e  p a r t ia l ly  
the  ox id a t iv
p u r if ie d  oxi,dase w ith  S -a d e n o s y l-  
2 d e a m in a tib n  o f the s u b s tra te
itjh the  u t i l iz a t io n  o f 0 . 48 p m o le s  
a c id  fo rm p d  in the p re s e n c e  
resum ption w as  do u b led . T h e
t o
:o those o f 1
e oxygen cc 
-  Df -th io -o r—k
F
y a lu e  fo r  S -j-a d e n o s y l-L fh o m o c y s te in e  w as
e to b u ty ra te  fo rm a tio n  ran g ed
3 x 1 0  “ M  and 1 . S x 10 M
p e q tiv e ly .
ifa t tis s u e s  w e re  s u rv e y e d  fo r  
stjeine h y d ro la s e , and o n ly  l iv e r
ed l iv e r s  w g re  p e rfu s e d  w ith  
a lb u m in  and t r i t ia te d  S -a d e n o s y l-  
c .denosine and L -h o m o c y s te in e
- x i -
T h e  a p p a re n t im p e rm e a b il 
h o m o c ys te in e  w ould  e x p la in  w h y  th is  co  
ly z e d  d u rin g  the in v iv o  e x p e r im e n ts .
a d e n o s y l-L -h o m o c y s te in e
n o r  d e a m in a tio n  to S -a d e n o s y l-^ - th io -W -k e to b u ty r a te  o c c u rre d .
ity  o f the  l i v ^ r  c e lls  to S - a d e n o s y l - L -
in t r a c e l lu la r
m pound w as not r e a d ily  h y d ro -  
H o w e v e r , fo rm a tio n  o f S -  
y  in the  l iv e r  as a r e s u lt  o f
tra n s m e th y la t io n  re a c t io n ^ , could be s u b se q u e n tly  fo llo w e d  by
L -h o m o c y sh y d ro ly s is  to  adeno sine  and 
h o m o c ys te in e  fo rm e d  in o th e r  o rg an s  \M 
but could  be o x id a t iv e ly  de 
and e lim in a te d  in the  u rin e
te in e . S -A d e n o s y l -L -  
ould not be h y d ro ly t ic a lly  c le a ve d  
a m in a te d  by the k id n e y  L -a m in o  ac id  o x id ase  
as S -a d e n o s y l-J f - th io -a -k e to b u ty r a te .
-xu -
N T R O D U C T ]
E x p e r im e n ta l e v id e n c e  fro m  v a r io u s  la b o ra to r ie s  have  
e s ta b lis h e d  th a t S -a d e n o s y l-tL -h o m o c y s ie in e  is a d i r e c t  p ro d u c t o f
tra n s m e th y la t io n  re a c tio n s  
D e m o n s tra t io n  o f a  la r g e  n
in v o lv in g  S -a d e n o s y l-L -m e th io n in e .  
u m b e r  o f tra p s  m e th y l a tib n  re a c tio n s  and
fa te  o f  S -a d e n o s y l-L -h o m o c y s te in e . T  
c y s te in e  f r o m  S -a d e n o s y l-
ON
th e ir  u b iqu itous  o c c u rre n c e  has s t im u la te d  in te re s t  in th e  m e ta b o lic
“ne fo rm a tio n  o f f r e e  L -h o m o -  
JL -h o m o c y s td in e  hais been d e m o n s tra te d  in 
c e l l - f r e e  e x tra c ts  fro m  r a t  l i v e r ,  y e a s ts  and g ra m  n e g a tiv e  b a c te r ia .
In v i t r o  s tu d ie s  w ith  E s c h e r ic h ia  c o li  and A e ro b a c te r  aero g en es
in d ica ted  th a t tw o  s e p a ra te  e n zym e s  a c tin g  in sequence  c a ta ly z e  the  
g e n e ra tio n  o f  f r e e  L -h o m o c y s te in e  f r o m  S -a d e n o s y l-L -h o m o c y s te in e .  
T h e  g ly c o s y l bond o f the com pound is f i - 's t  h y d ro ly ze d  by S -a d e n o s y l-  
L -h o m o c y s te in e  n u c le o s id a s e  re s u ltin g
S -r ib o s y l-L -h o m o c y s te in e
e n zy m e  then c le a v e s  the th (.o e th er lin k a g e  o f the la t t e r  com pound
y ie ld in g  f r e e  L -h o m o c y s te in e  w h ich  can  
In v iv o  s tu d ie s  w ith  th ese  d a b te r ia  in d ie
T h e  S - r ib o s y l-L -h o m o c y s te in e  c le a v a g e
a d e n o s y l-L -h o m o c y s te in e  put not to S -r f ib o s y l-L -h o jm o c y s te in e . N e ith e r
- 1 -
m the fo rm a tio n  o f ad en in e  and
be m e lty la te d  to m e th io n in e , 
ated an im p e r m e a b il i ty  to  S -
o f th e s e  b a c te r ia l e n zym e s  
m a m m a ls .
In v iv o  and in v it r o in v e s tig a tio n s  have showrji th a t the  g e n e ra tio n
o f L -h o m o c y s te in e  f ro m  S -  
f ro m  a  r e v e r s ib le  h y d ro ly s  
h y d ro la s e . T h e  p ro d u cts  o 
can be c o n v e rte d  to  A T P  add
S -a d e n o s y l-L -m e th io n in e .  
a ls o  co n ta in  S -a d e n o s y l-L -
In the  s tu d ie s  p re se  
L -h o m o c y s te in e  w as  adm in
the fa te  o f the  h o m o cyste in e  m o ie ty , and
e x c r e to r y  p ro d u cts  th a t a ro
hks been d e m o n s tra te d  in y e a s ts  o r
a d e n o s y l-L -  
Ls c a ta ly z e d  
th is  re a c tio  
m e th io n in e
h o m o cys te in b  in y ea s ts  re s u lts  
by S -a d e n o s y l-L -h o m o c y s te in e  
rs, adenosin^. and L -h o m o c y s te in e ,  
and u t i l iz e d  in the fo rm a tio n  o f
C e l l - f r e e  e x tra c ts  p re p a re d  fro m  r a t  l iv e r
but the a c tu a l in-h o m o c y s te in e  h y d ro la s e ,
v iv o  m e ta b o lis m  o f S -a d e n o s y l-L -h o m o c y s te in e  in the r a t  has not 
been in v e s tig a te d .
iiht^d h e re ,  raled io a c t iv e ly  la b e le d  S -a d e n o s y l~
s te re d  in tra v e n o u s ly  to rjats to  d e te rm in e
se fro m  m etc ib o lism  o f th
iv iv o . M e ta b o lis m  o f the com pound by c e l l - f r e e  r a t  tjissue e x tra c ts  and
by perfused liv e rs  was also ihvestigated
to  is o la te  a|ad id e n tify  any
is com pound in
M e ta b o lis m  o f S -A d e n o s y l-L -h o m o c y s t
E a r ly  c o n s id e ra tio n  
m e th y la tio n s  in d ica te d  that 
fe r r e d  to  s u ita b le  a c c e p to rs  in the  p re s  
d e m o n s tra te d  th a t e n zym atic j a c tiv a tio n  
u t i l iz a t io n  o f m e th io n in e  in
t r a n s fe r a s e ,  E C  2 . 4 . 2 .  13)
tra n s m e th y la t io n  re a c tio n s  
as S -a d e n o s y l-L _ -m e th io n i  
m e th io n in e  has been shown
HISTORY
e in e  in M a m m a ls
s upon the rr
and A T P  w ith  a p a r t ia l ly  p u p ifie d  e n z y m e  (A T P -.m e th io n in e  S -a d e n o s y l-
fo rm a tio n  o f a  s u lfo n iu m  com pound w h ic h  s e rv e d  as a m e th y l d o n o r in
ne, (F o r m u la
e c h a n is m  o f b io lo g ic a l t r a n s -  
tjne m e th y l d ro u p  o f m e th io n in e  w as  t r a n s -  
ence o f A T P  (9 ) . C a n to n i (1 5 )  
w as  a p re re q u is ite  to  the  
th is  c a p a c ity . In cu b atio n  o f L -m e th io n in e
p re p a re d  frcjjm ra b b it  l i v e r  re s u lte d  in the
T h is  com pound w as  s u b s e q u e n tly  id e n tifie d
I) (1 , 2 ) . S -A d e n o s y l - L -
to  be in vo lved  in the e n z y m a tic  m e th y la tio n
a c id s , n ic o t in a m id e , h is ta m in e ,o f s e v e ra l  com pounds in c lu d in g  n u c le ic
g u a n id in o a c e ta te  and a  v a r  e ty  o f o th e r  com pounds (4 7 , 5 9 ). T h e  
d e m e th y la te d  p ro d u c t o f tra n s m e th y la t io n  re a c tio n s  in v o lv in g  S —adeno sy l- 
L -m e th io n in e  is S -a d e n o s y l- !_ -h o m o c y s te in e . T h is  p ro d u c t w as f i r s t  
c h a ra c te r iz e d  by C a n to n i and S c a ra n o  (1 6 ) in 1954. S -A d e n o s y l - L -
- 3 -
-4 -
m e th io n in e - S  and guanic  
g u a n id in o a c e ta te  m e th y ltrc jn $ fe ra s e  ( S -
a c e ta te  N -m e th y lt r a n s fe r a s e ,  E C  2 . 1. 1
L -m e th io n in e -° ^ S  w as pre<cap ita ted  w ith  a m m o n iu m  re in e c k a te  and the
s u p e rn a ta n t f lu id  w as  a c id if ie d  and appl
A f t e r  w ash in g  w ith  w a te r ,
ir io ace ta te  w p re  incubated  w ith  l iv e r
I f a d en o sy lm efh io n in e :g u a n id  in o -  
2 ). T h e  urtif-e acted  S -a d e n o s y l-
ied to a colu m n o f N o r ite  A .
aqueous p y r id in e  w as usejd to e lu te  the  
ra d io a c tiv e  m a te r ia l .  P a p e r  c h ro m a to g ra p h y  o f the e lu a te  s e p a ra te d  
the ra d io a c tiv e  com pound fro m  c o n ta m in a tin g  c r e a t in e ,  g u a n id in o ac e ta te  
and p y r id in e . T h e  p u r if ie c  cjompound w as  n in h y d r ir j-p o s it iv e , re a c te d  
w ith  the  n itro p ru s s id e  rea^erjit, and had 
c h a r a c te r is t ic  o f ad en in e  n 
2 60  m jj.  T h e  s t r u c tu r e  o f 
w as c o n firm e d  by c h e m ic a l
T h e  o n ly  in fo rm a tio n  (concern ing  
L -h o m o c y s te in e  in m a m m a lia n  s y s te m s
jc le o s  ides w
3 4 a d e n o s y l-L .-h o m o c y s te in e  (F o r m u la  Ii )  
s y n th e s is  (3 ).
the m e ta b o lic  fa te  o f  S -a d e n o s y l-
w as  p ro v id ed  by D e  L a  H aba
and C a n to n i (1 9 ) in 1959. 1 h ey  re p o rte d  th a t c e l l - f r e e  e x tra c ts  p re
p a re d  fro m  r a t  l i v e r  c o n ta i 
h y d ro la s e , E C  3 . 3 . 1. 1) wh
ned an e n zy m e  (S -a d e n o ^ y l-L -h o m o c y s te in e  
Lch c a ta ly z e d
A d en o s in e  +  L —H om ocys
and L -h o m o c y s te in e  to  S -a d a n o s y l-L -h o m o c y s te in e  (R e a c tio n  A ).
an u lt r a v io le t  a b s o rp tio n  s p e c tru m  
th  a m a x im u m  a b s o rp tio n  a t




S -A d e n o s y l
,C




S —A d e n o s y l-L -h o m o c y s te in e  w as  id e n ti 
o f th is  re a c tio n  by its  chem itpal c o n v e rs  
and by c o m p a ris o n  o f the e 
to  th e  th e o re t ic a l v a lu e s  fo  
p a r t ia l ly  p u r if ie d  e n zy m e  i
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ebnental ana' 
~ iB -ad en o sy l 
: w as  o b s e rv
o f th e  th io e th e r  lin k a g e  o f S -a d e n o s y l-L .
H o w e v e r , h y d ro ly s is  could  
e ith e r  one o f th e  re a c tio n  p
E C  3. 5 . 4 . 4 o r  d im eth y lth e j: 
E C  2 . 1 . 1 .3 .
M e ta b o lis m  o f S -A d e n o s y l-fL — h o m o c y s te in e  in  B a c tp r ia
T h e  b a c te r ia l m e ta b o lis m  o f S-c.<
f i r s t  s tu d ied  in d e ta il by D u e p re  (2 0 ) in 
f r e e  e x tra c ts  p re p a re d  f r o m  [E s c h e ric h i 
and S a lm o n e lla  ty p h im u r iu
h o m o c ys te in e  n u c leo s id as e
bond o f S -a d e n o s y l-L -h o m o c y s te in e  y ie
be a c c e le ra  
ro d u c ts  w ith
ied as the con d en satio n  p ro d u c t 
ion  to  S -a d e n o s y l-L -m e th io n in e , 
y s is  o f the  c r y s ta l l in e  p ro d u c t 
-L -h o m o c y b te in e . W ith  the  
^d th a t the  e x te n t o f h y d ro ly s is  
h o m o c y s te in e  w as v e r y  s m a ll .
ted by e n z y m a tic a l ly  re m o v in g  
ad en o sin e  a m in o h y d ro la s e ,  
irju L -h o m o c ^ s te in e  S -m e th y lt r a n s fe r a s e ,
m  co n ta in ed  an
w h ich  h y d r
L -h o m o c y s te in e . T h e  proc  
id e n tic a l to those w h ich  hac d f r o m  acid  h y d ro ly s is  o f S -
a d e n o s y l-L -h o m o c y s te in e  (f>1|). T h e  e n iy m e  p u r if ie d  1 6 0 -fo ld  f ro m  E . 
c o li a ls o  w as show n to  h yd r)o l|y tica lly  c le a v e  5 '-m e th y lth io a d e n o s in e  to
ucts  p f th e  r  
been ob ta ind
d e n o s y l-L -h o m o c y s te in e  w as  
1S62. He re p o rte d  th a t c e l l -  
a c o l i , A e ro b a c te r  aero g en es  
e n z y m e , S - a d e n o s y l - L -  
4 > ly tica lly  c le a v e d  the g ly c o s y l 
ding adeninb and S - r ib o s y l -  
e a c tio n  w e rd  show n to be .
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ad en ln e  and 5 -m e th y lth io r
p u rin e  o r  p y r im id in e  n u c leo s id es  o r  re
F u r th e r  s tu d ie s  re
ibose  but w as not a c tiv e  w ith  the co m m o n
la te d  s u lfo n iu m  com pounds.
~ude c e l l - f r e e  e x tra c ts  p re p a re d  
on o f a  f r e e  s u lfh y d ry l com pound
jk/ealed th a t c 
f r o m  EE_ c o li a ls o  c a ta ly z e d  the  fo rm a t  
f r o m  both S - r ib o s y l-L -h o m o c y s te in e  apd S -a d e n o s y l-L -h o m o c y s te in e  
(2 5 ). T h e  S - r ib o s y l-L -h o m o c y s te in e  q le av a g e  e n zy m e  w as p a r t ia l ly  
p u r if ie d  and used in s tu d ied  w h ic h  confi
h o m o c ys te in e  as a p ro d u c t 
w e re  m ade d u rin g  the p u r if ic a t io n  to  se  
h o m o c ys te in e  c le a v a g e  enz  
n u c le o s id a s e . Good s e p a r  
a c t iv it ie s  obta ined  w ith  S -
rm e d  the id e n tif ic a tio n  o f L -  
o f the  e n z y m a tic  c le a v a g e  (4 6 ). A tte m p ts  
p a ra te  the S - r i b o s y l - L -  
y m e  fro m  th^ S -a d e n o s y t-L -h o m o c y s te in e  
ation  w as a c h ie v e d . T h e  r a t io  o f s p e c if ic  
m o c ys te in e  and S -a d e n o s y l--u b o s y t-L -h o
L -h o m o c y s te in e  as s u b s tra te s  d u rin g  tHe p u r if ic a t io n  d e m o n s tra te d  the  
n e c e s s ity  fo r  c le a v a g e  o f tn e  g ly c o s y l bond o f S -a d e n o s y l-L -h o m o c y s te in e  
p r io r  to  c le a va g e  o f th e  th io e th e r  lin k a g e . T h e s e  s tu d ie s  in d ica te d  th a t  
tw o  s e p a ra te  e n z y m a tic  re a c tio n s  w e re  re s p o n s ib le  fo r  the g e n e ra tio n  
o f h o m o c ys te in e  f ro m  S -a d e n o s y l-L -h o ifn o c y s te in e  in E . c o l i ,  and th a t
the  sequence o f re a c tio n s  oe c u r re d  th ro
in te rm e d ia te  S - r ib o s y l-L -h o m o c y s te in ^ .
T h e  in v iv o  m etab o l
ugh th e  fo rm a tio n  o f a s in g le
i<̂  fa te  o f S -a d e n o s y l-L -n o m o c y s te in e  and 
w as in v e s tig a te d  by s tudy ing  the u t i l iz a t io nS - r ib o s y l-L -h o m o c y s te in e  
o f the  t r i t ia te d  com pounds by g ro w in g  c u ltu re s  o f vah ious  b a c te r ia  (2 3 ).
E s c h e r ic h ia  c o l i ,  in p a r t ic u la r ,  in c o rp o ra te d  s u b s ta n tia l am ounts o f 
S -r ib o s y l-L -h o m o c y s te in e  but w as im p e rm e a b le  to S - a d e n o s y l - L -
h o m o c y s te in e . S in c e  the oulk o f the ra d io is o to p e  fro m  S - r i b o s y l - L -
3 I ■
h o m o c y s te in e - H (h o m o cyp tb in e  la b e le p ) w as re c o v e re d  in the  p ro te in
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re s id u e  o f the  fra c tio n a te d
T h e  e n z y m a tic  fo rr jia t io n  o f S - a
c e l ls ,  it  ap p eared  th a t th is  com pound w as
as in c o rp o ra te d  in to  p ro te inc le a v e d  and the h o m o c ys te in e  m o ie ty  w f
m e th io n in e  a f te r  m e th y la tio n . T h e  m etjab o lism  o f S - a d e n o s y l - L -  
h o m o c y s te in e  is i l lu s tra te ^  in S ch e m e  
M e ta b o lis m  o f S -A d e n o s y l)-L --h o m o c y s tp in e  in Y easts
y e a s ts  re s u lts  f ro m  tra n s me
L -m e th io n in e  (4 7 , 59 ) and fro m  the con
h o m o c ys te in e  (2 2 , 2 7 ). WtKen g ro w in g  C u ltu res  o f ^ a c c h a ro m y c e s
c e re v is ia e  o r  C a n d id a  u t i l t
o b s erv e d  (2 7 ). S u ff ic ie n t  ^m ounts o f ac
d e n o s y l-L -h o m o c y s te in e  in
e th y la tio n  re a c tio n s  in vo lv in g  S -a d e n o s y l-
d en sa tio n  o f ad en o sin e  and L -
s w e re  supp l em en ted  w ith  L -h o m o c y s te in e ,
an in c re a s e  in the p ro ductiD n  o f S -a d e n ^ s y l-L -h o m o c y s te in e  w as
en o sin e  in the m e ta b o lic  pool
p re c lu d e d  th e  n e c e s s ity  fop adenosine  s u p p le m e n ta tio n . C e l l - f r e e
e x tra c ts  p re p a re d  f r o m  thes^  yeas ts  a ls
a d e n o s y l-L _ -h o m o c y s te in e  fi 
m e n ta tio n  o f th e  g ro w in g  cl  
L -h o m o c y s te in e  re s u lte d  ir
ro m  adenosirjie and L -h o m o c y s te in e . S u p p le -
14,
o c a ta ly z e d  the fo rm a tio n  o f S -
Itu re s  w ith  ra d io a c tiv e  S -a d e n o s y l-8 -  C -  
the  in c o rp o ra tio n  o f the ra d io is o to p e  into
S -a d e n o s y l-L -m e th io n in e  vyhich had a s p e c if ic  a c i t iv i ty  o f about 80%
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th a t o f the s u b s tra te . S in c e  o n ly  a  s m  
w as in c o rp o ra te d  into  S -a d e n o s y l-L -n m  
la b e le d  S -a d e n o s y l-L -h o m o c y s te in e  an 
posed th a t S -a d e n o s y l-L -b o lm o c y s te in e  
S -a d e n o s y l-L -m e th io n in e  
could  not be d e m o n s tra te d  
o n e -c a rb o n  donors  w e re  ir
R e c en t in v e s tig a tio n s  by D u e r r e  
iso to p e  t r a c e r  tech n iq u es  in v iv o  w ith  S  
S -a d e n o s y l-L -h o m o c y s te ir f ie  w as cleave:
(2 7 ). H ow ev
w hen  S -a d e r o s y l-L -h o m o c y s te in e  and v a r io u s
a ll  am o u n t o f  th e  ra d io a c t iv ity  
e th io n in e  fo rm e d  fro m  n o n -  
d la b e le d  a d e n o s in e , it  w as  p r o -  
w as d ir e c t ly  m e th y la te d  to  
e r ,  th is  m e th y la tio n  re a c tio n
cpbated  w ith
w e re  in c o rp o ra te d  into  m e th io n in e , S -a d e n o s y l-L -m e th io n in e ,  c y s te in e ,
p ro te in s  and n u c le ic  a c id s , 
c e re v is ia e  c o n firm e d  th e  e
h y d ro la s e  and re v e a le d  the  
ly z e d  the  m e th y la tio n  o f L -h o m o c y s te in  
d e r iv e d  fro m  S -a d e n o s y l-L .-h o m o c y s te  
g e n e ra tin g  s y s te m  w as  ana  
L -h o m o c y s te in e  by E . c o li
x is te n c e  o f S 
p re s e n c e  o f
c e l l - f r e e  e x tra c ts  o f the y e a s ts . 
(2 2 ) ,  again  e m p lo y in g  r a d io -  
c e r e v is ia e , in d ica ted  th a t  
d and th a t the  re s u lta n t p ro d u cts
x a m in a tiq n  o f c e l l - f r e e  e x tra c ts  o f S .
re s u lts  p re s e n te d  by D u e r r e  (22 ) in d ica te d  th a t the d ir e c t  m e th y la tio n  o f
S -a d e n o s y l-L -h o m o c y s te in
in c o rp o ra t io n  o f  ra d io is o to p e b  fro m  S - a
ogus to th a t  
and m a m m a
-a d e n o s y l-L -h o m o c y s te in e  
an e n z y m a tic  s y s te m  w h ich  c a ta -  
e p e r  se and L -h o m o c y s te in e  
ne to  m e th io n in e . T h e  m e th y l 
in v o lv e d  in the m e th y la tio n  o f  
ian  l i v e r  (6 3 , 7 0 , 7 4 ). T h e
e need not oc c u r  to  acco u n t fo r  the  in v iv o
d e n o s y l-L -h o m o c y s te in e  into
T h e  f i r s t  d e ta ile d  s tu d y  co n ce rn in g  the e n z y m a tic  o x id a tio n  o f
L -a m in o  ac id s  w as in it ia te d  in 1935. 4vt th a t t im e ,  K re b s  (3 9 )
re p o rte d  the o x id a tio n  o f 4 _ and D -a m i
r a t  l i v e r  and k id n ey . This;
e n zy m e s  invo lved  in the  o x id a tiv e  dean-
oxygen o x id o re d u c ta s e  (de
o x id a t iv e ly  d e a m in a te s  s e y e ra l  L - a m in
v a r ie ty  o f o rg a n is m s  in c lu  
(7 6 ,  7 7 ) ,  in v e r te b ra te s  (8 ,
S -A d e n o s y l  
the  hom ocyst' 
re s u lta n t m
S -a d e n o s y l-L -m e th io n in e  
h y d r o ly t ic a lly  c le a ve d  and 
In th e  p re se n c e  o f A T P  thd 
to  S -a d e n o s y l-L -m e th io n in e  by m e th io  
proposed  m e ta b o lis m  o f S -a d e n o s y l-L  
is show n in S c h e m e  I I  (22)
L -A m in o  A c id  O x id a s e
-L -h o m o c y s te in e  could  be 
:eine m e th y la te d  to m e th io n in e .
e th io n in e  could be c o n v e rte d  
dine a d e n o s y ltra n s fe ra s e . T h e  
hom ocysteirrie in S . c e re  v is  iae
no ac id s  by hom ogenates  o f
w o rk  s tim u lja ted  a g e n e ra l s tu d y  o f the
re s u lte d  in the c h a ra c te r is a t io n  o f L -a rjn in o  a c id  o x id ase  (L -a m in o  ac id :
in a tio n  o f a m in o  a c id s -w h ic h
d m in a tin g ), EjiC 1 .4 .  3 .2 ) .  T h is  e n zy m e  w h ich
o a c id s  has been o b s erv e d  in a 
s (5 ,  6 ) ,  b ird s  (1 0 , 6 1 ) ,  snakesjp in g  m a m m a '
5 2 ) ,  fu n g i (1 4 , 3 8 ,  6 4 ) ,  and b a c te r ia  (62 ) 
T h e  e n zy m e  s p e c ie s  s tu d ie d  fro m  the v a r io u s  so u rd es  d i f fe r  w ith  
re s p e c t to  s p e c if ic ity .  T h d  L -a m in o  ad id  o x id ase  fd o m  N e u ro s p o ra  
c r a s s a , M y tilu s  e d u l is , turW ey l iv e r  an 
the  b as ic  a m in o  ac id s  such  as L - ly s in e
d c h ic k e n  l i v e r  r e a d i ly  o x id iz e  
and L -o r n ith in e  w h ile  the





th ese  a m in o  a c id s . A  p a r t ic  
the  L -a m in o  a c id  o x id as e  f r
g la r  L - a m i  
orn each o f 
r  (4 4 ).ra te s  o f o x id a tio n  m a y  d iffe
T h e  m a m m a lia n  L -a m in o  ac id  ox
d e s c r ib e d  by B la n c h a rd  e t 
s tu d ie d  by N akano and c o -w  
S a lv a to re  and h is  a s s o c ia te  
been e xa m in ed  in tis s u e s  f r  
g u in e a  p ig , c a t ,  m ouse and
ell
le s s e r  e x te n t r a t  l i v e r ,  hav  
e n z y m e  (5 ,  5 5 ). T h e  r a t  k i 
p r a c t ic a l ly  a ll  o f the  m onoa  
In descen d in g  r a te -o r d e r  th ese  inc lude le  
m e th io n in e , p r o l in e ,  a m in o v/q leric  a c id ,
ty r o s in e ,  is o le u c in e , v a l in e ,  c y s tin e  anc
V'
g ly c in e , L - th r e o n in e ,  L -s e  
L - ly s in e ,  L -o r n ith in e  o r  L.
T h e  N -m o n o m e th y l d e r iv a t i  
h o m o c ys te in e  (5 ) as w e ll  as 
as is o v a le r ic ,  b u ty r ic ,  isoclafi>roic and c 
p h e n y lla c tic  and la c t ic  acids; (?) a re  oxid
no
to
. (5 ) in 1944  
otfkers  (4 8 , P a ik  and K im  (5 0 ) and
s (5 5 ). T h e  
om  r a t ,  sheeji 
h a m s te r ,  but
e p ro v id e d  a  
dhey e n zy m e
mtinomonocai
~ in e , L -g lu t^ i 
a rg in in e  has  
es o f L - le u c  
s e v e ra l a -h '
ac id  m a y  be o x id iz e d  by  
e known s o u rc e s , but the
idase  w as f i 'rs t iso la te d  and 
and m o re  rjecen tly  has been
p re s e n c e  o f the  e n zy m e  has 
p , o x , p ig , d o g , ra b b it ,  
o n ly  r a t  k id n e y , and to a  
s a t is fa c to ry  s o u rc e  o f a c tiv e  
has been show n to o x id iz e
rb o x y lic  acicjs o f the L - s e r ie s .  
u c in e , a m ir|O c a p ro ic  a c id , 
p h e n y la la n in e , try p to p h a n , 
a la n in e  ( 5 , i4 8 ) .  A c t iv ity  w ith  
m ic  and L -a s p a r t ic  a c id s ,  
not been d e m o n s tra te d  (5 1 ). 
in e , L -m e th io n in e  and L -  
d 'droxy ac id s  o f the L - s e r ie s  such  
a p ro ic  a c id s , p h e n y lg ly c o lic ,  
ized  q u ite  ra p id ly  by the  k id n ey
L -a m in o  acid  o x id a s e .
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T h e  e n zy m e  p u rifie ld  f r o m  r a t  k 
a pH o p tim u m  in the a lk a lin d  ra n g e  (5 ,  
about 8 8 ,9 0 0  (4 8 ) and to co n ta in  tw o m o  
p e r  m o le c u le  o f e n zy m e  (6 ,  |48). In co r
o x id as e  c r y s ta l l iz e d  f r o m  Ifhe venom  o f
as a pH optirjnum  n e a r  7d iam o n d b ack  ra tt le s n a k e )  h 
w e ig h t o f about 1 3 0 ,0 0 0  and donta ins  tw  
d in u c le o tid e  p e r  m o le c u le  o f  e n zy m e  (7 ' 
the  k id n e y  L -a m in o  ac id  o>ic)ase w ith  L  
show n to  be 6 . 0 m o le s  o f k 
e n zy m e  (6 ,  4 8 ). T h is  va lu  
p ro te in s  (2 0 00  fo r  m am m a '
7 000  fo r  sn ake  L -a m in o  ac
dney  has be^n shown to have  
5 0 ), a  m o le c u la r  w e ig h t o f 
ecu le s  o f r ib o fla v in p h o s p h a te  
i t ra s t ,  the  L -a m in o  ac id  
C ro ta lu s  ad am an teu s  (e a s te rn
5 ,  a  m o le c u la r  
o m o le c u le s  o f f la v in  aden ine  
) .  T h e  m o le c u la r  a c t iv i ty  o f
T h e  L -a m in o  ac id  c x id a s e  c a ta ly z e s  th e  o x id a tiv e  d e a m in a tio n
o f L -a m in o  ac id s  as d e s c r i bed in R e a c t
r c h ( n h 2 )C o o h  + o 2 H-
la s e  the hydrogen  p e ro x id e  p roduced  is 
c u la r  oxygen an d , in the o v le ra ll re a c tio  
fo r  each  m o le  o f a m in o  ac id  o x id iz e d  (R>
h 2 o
le u c in e  as S u b s tra te  has been 
2tb  a c id  fo rrried  p e r  m in  c e r  m o le  o f  
2 is lo w  c o m p a re d  to  those o f o th e r  f la v o -  
ian k id n e y  D j-a m in o  ac id  o x id ase  and 
id o x id a s e ) ( z-4).
on B . In thb p re se n c e  o f c a ta -
RCO CO O jH + NH
decom po sed |to  w a te r  and m o le -  
n 0 . 5 m o le  b f oxygen is u t i l iz e d  
inactions C  apd D ). In the  absenc




H ^O  + 1 /2
R C H (N H  )C O O H  + 1 /2  0 .
o f c a ta la s e  the  h yd ro g en  pe ro x id e  produ
o f the  n e w ly  fo rm e d  keto  ae  
(F )  one m o le  o f oxygen is ut
R C O C O O H  + H 2 0 2
R C H (N H 2 )C O O H  + 0 2 — >  R C O O H  +
T h e  re a c tio n  m e c h a n is m  is 
ac id  to  the  im in o  a c id  w ith  
h y d ro ly s is  o f th e  im in o  a c i 
and re o x id a tio n  o f the redufc 
T h u s , R e a c tio n  B w ould  be 
e n z y m e ):
R C H (N H 2 )C O O H  +  E -F A |l
R C (N H )C O O H  +  H 2 0
E - F A D H 2 + 0 2 - ------E-
O ,
->  R C
+ N H .
id (R e a c tio n  
i l iz e d  fo r  e
-> R C O O H
cich
-f- C O ,
thought to  i 
re d u c tio n  o f 
to the c o r r i  
esd f la v in  by 
the  su m  o f
(C )
O C O O H
(B  + C ) (D )
;ed  causes  the d e c a rb o x y la tio n  
E ) an d , in the o v e ra l l  re a c tio n  
m o le  o f dm ino  ac id  o x id iz e d .
H2 ° (E )
CO 2 + N H 3 (B  + E )  (F )
rivo lve  the  oxiidation o f the  a m in o
the f la v in  p ro s th e tic  g ro u p s , 
sponding k^ to  a c id  and a m m o n ia ,  
m o le c u la r  oxygen (4 5 , 7 2 ). 
e fo llo w in g  re a c tio n s  (E  isth
D  ~ *>  E -F A C  H 2 + R C (N H )C O O H  (G )
->  RCOCOCPH + NH o




T h e  a c tu a l in v o lv e m e
not fu l ly  u n d e rs to o d . It  ha^  
tw o a c tiv e  c e n te rs  each  o f
f la v in .  D u r in g  re d u c tio n  oF th e  e n zym e
lia te  a p p a r  
to  the f
ac id  a s e m iq u in o n e  in te rm  
one e le c tro n  fro m  the su b st
n t o f the  tw
ed
o f la v in  p ro s th e tic  groups  a re
been suggested  th a t the
w hich is asso
ra te
f la v in  compH 
ejntly is  fo rm  
a v in . T h is
e n zy m e  then w ou ld  be fu r t h e r  red u ced  dy an a d d itio n a l e le c tro n  t r a n s ­
f e r  o r  be d ir e c t ly  re o x id iz e d by m ol ecu
d a te d  w ith
e n zy m e  co nta ins  
one m o le c u le  o f
ex  by the  a m in o  
ed by t r a n s fe r  o f 
h a lf-re d u c e d
a r  oxygen  (41 )
E X P E R I M E N T A L  P R O C E D U R E
M aterials
A d e n o s in e  and L -h c
t r i t iu m  by the  W ilz b a c h  p ro c es s  (73 ) w e
N u c le a r  C o rp o ra t io n , B o s to n , M a s s a c h u s e tts . L -H o m o c y s te in e -® ^ S  th io
7 o lk  R ad io ch  
s p h a te , NAD  
C a lb io c h e m
m o c y s te in e  th io la c to n e , u n ifo rm ly  la b e le d  w ith
re  o b ta in ed  fro m  N ew  E n g lan d
la c to n e  w as o b ta in ed  fro m  
A m in o  a c id s , p y r id o x a l pho 
a c id s  w e re  p u rch ased  f r o m  
f r o m  N u tr it io n a l B io ch em ic ia ls  C o rp o ra l  
a -k e to  ac id s  w h ich  w e re  no: d -vailab le  co  
by the c o m p le te  o x id a tio n  o th e  c o m e s p
lin e  L -a m in o  ac id  o x id as e  frp rn  C ro ta lu s  t e r r .  t e r r j  venom  in the
p re s e n c e  o f e xcess  b e e f l iv e n  c a ta la s e
c a ta la s e  w e re  p u rch ased  frp  
N ew  Y o r k ,  N ew  Y o rk . T h e
re s in s  w e re  ob ta ined  fro m  the J . T .  B a k
P h ill ip s b u rg , N ew  J e rs e y ;  
M is s o u r i;  and B io  Rad Labe
m  B o e h rin g  
D o w e x , Amib
M f-U in c k ro d t  
r ^ to r ie s ,  R  
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e m ic a l C o m p a n y , S k o k ie , I l l in o is .  
, N A D P , p u rin e s  and a -k e to  
Los A n g e le s , C a l i f o r n ia ,  o r  
io n , C le v e la n d , O h io . T h e  
m m e r c ia l ly  w e re  p re p a re d  
ending a m in p  ac id  by c r y s t a l -
L -A m in o  a<tid o x id ase  and
r  M annhein ji C o rp o ra t io n ,  
e r l i t e  and ion re ta rd a t io n  
r  C h e m ic a l C o m p a n y , 
h e m ic a l W o r k s , S t .  L o u is ,  
i th m o n d , C a l i f o r n ia ,  re s p e c t iv e ly .
-18 -
O r c in o l ,  N -e th y lm a le im id  
chased  fro m  E a s tm a n  O rg  
and s o d iu m  c i t r a t e ,  c i t r ic  
M ath eso n  C o le m a n  and Be
e and 1 , 2 , 3 -  
an ic  C hem  
ac id  and 2 ,4  
l , E a s t Ruth
:riketohydrir[idene  w e r e  p u r -
ic ^ ls ,  R o c h e s te r , N ew  Y o r k ,  
-d in itro p h e n y lh y d ra z in e  fro m  
e r fo r d ,  N ew  J e rs e y . G e n e ra l
c h e m ic a ls  w e re  p u rch ased  f r o m  F is h e rj S c ie n t i f ic ,  M in n e a p o lis ,
M in n e s o ta , and M a llin c k ro -
neys used in th is  in v e s tig a tib n  w e re  p u rch ased  fro m  P e l - F r e e z e
B io lo g ic a ls , R o g e rs , A rk a n s a s . A d d it
f r o m  D r .  R . S h ip le y , E l i
d t C h e m ic a l W o rk s . M o s t o f the r a t  k id -
_ U ly  and C o m p a n y , In d ia n a p o lis , In d ia n a , 
and f r o m  ra ts  ra is e d  a t th^ U n iv e rs ity  <pf N o rth  D a k o ta  M e d ic a l 
S c h o o l. A l l  th e  k id neys Ccirrte f ro m  S p ra u g e -D a w le y  ra ts .
Oration o f S u b s tra te sP re p a
P re p a ra t io n  o f S -A d e n o s y l
S -A d e n o s y l-L -h o m  
f ro m  ad en o sin e  and L -h o m
-L -h o m o c y s tje  ine
onal s u p p lie s  w e re  o b ta in ed
op yste in e  w a^ e n z y m a tic a lly  s y n th e s ize d
o c y s te in e  by
o u tlin e d  by D u e r r e  (2 1 ). R a t l iv e r s  w e re  ho m o g en ized  in 3 v o lu m es  o f
0 . 01 M  a c e tic  ac id  f o r  30  s
S o lid  a m m o n iu m  s u lfa te  w as added w ith
by c e n tr ifu g a tio n  a t 1 5 ,0 0 0  
ra is e d  to  50% s a tu ra t io n  w ith
a m o d ific a tio n  o f the p ro c e d u re s
ec in a W arirjig  b le n d e r at m a x im u m  sp eed .
C e l lu la r  d e b r is  w as re m o v e d  by c e n tr ifu g a t io n  a t 1 8 ,0 0 0  x  g fo r  2 0  m in
n atan t flu id  to 40% s a tu ra t io n  and the re s u lta n t  p re c ip ita te  w as  re m o v e d
co n stan t s t i r r in g  to  th e  s u p e r -
g fo r  10 m in . T h e  s u p e rn a ta n t f lu id  w as  
s o lid  a m m o n iu m  s u lfa te  and m e c h a n ic a lly
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as c o lle c te d  as b e fo re  by c e n t r i -s t i r r e d  fo r  15 m in . T h e  p re c ip ita te  w f 
fu g a tio n  and d is s o lv e d  in 0 .0 5  M  p o ta s s iu m  phosphate b u ffe r ,  pH 7 .0 .  
T h is  fra c t io n  s e rv e d  as the s o u rc e  o f S -a d e n o s y l-L -h o m o c y s te in e  
h y d ro la s e  an d , the  s p e c if ic  a c t iv ity  w ap u s u a lly  about 0. 3 jjm o le s  o f
m in  p e r  m gh o m o c ys te in e  u t i l iz e d  p e r
and 1 8 .0  u n its  o f the  p a r t ia l ly  p u r if ie d  
0 . 1 M  phosphate b u ffe r ,  p(H 6 . 5 ,  at 37  
A f t e r  an incubation  p e rio d
o f p ro te in .
F o r  each  m m o le  off a d en o s in e , 3 .0  m m o le s  o f D L -h o m o c y s te in e
in the  red u ced  s ta te . T h e
h eatin g  in a b o ilin g  w a te r  tjjath fo r  5 m i
e n zy m e  w e re  incubated  in 
u n d e r an a tm o s p h e re  o f n itro g e n ,  
o f 90  m in ,.th io d ig ly c o l (0 .0 2 5  m l p e r  100 m l
re a c tio n  m ix tu re )  w as  addbd to  m a in ta ip  S -a d e n o s y l-L -h o m o c y s te in e
fo r  10 m in  a t 1 0 ,0 0 0  x g.
re a c tio n  m ix jtu re  w as  d e p ro te in iz e d  by
h , c o o lin g  on ice  and c e n tr ifu g in g  
S -A d e n o s y l-L -h o m o c y s te in e  w as  then
w as  e lu ted  w ith  2 . 5 to  3 . 0 l
is o la te d  fro m  the  s u p e rn a ta n t f lu id  by c o lu m n  c h ro m a to g ra p h y . A m b e r -
l i t e  C G -1 2 0  r e s in ,  2 00  to ^00  m e s h , w as c h arg e d  w ith  6 .0  N H g S O ^
pand e q u ilib ra te d  w ith  1 .0  N H g S O ^ . A  co lu m n  15 cm  in c r o s s -  
s e c tio n a l a r e a  w ith  a re s in  
o f 4  m m o le s  o f S -a d en o sy lj-L l-h o n n o c ys t 
s a m p le , 1 .5  l i t e r s  o f 3 . 0 M H ^ S O ^  w as
com pounds. E lu tio n  w as fa llo w e d  by u lt r a v io le t  a b so rp tio n  a t 2 60  m y ,  
and w hen the co lu m n  w as fre p  o f im p u r it ie s ,  S -a d e n o s y l-L -h o m o c y s te in e
ite rs  o f 6 .0  N ^ S O ^ .  S -A d e n o s y l -L -
bbd o f 10 cm  w as s u ff ic ie n t  fo r  p u r if ic a t io n  
sine. A f t e r  a p p lic a tio n  o f the  
re q u ire d  to  re m o v e  the u n d e s ire d
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h o m o c ys te in e  w as  p re c ip ita te d  fro m  s o lu tio n  by the a d d itio n  o f p h o s -  
ph o tu n g stic  a c id . T h e  w a te r  w as  re m d ve d  by c e n tr ifu g a tio n  a t 500  x 
g fo r  5 m in  a n d , the  p re c ip ita te  w as w ashed  tw ic e  w ith  0 . 05 N H g S O ^
and d is s o lv e d  in 6 volum es; o f a  1:1 m i>
T h e  phosphotungstate  c o m p le x  w as d iss
o f a 1:1 m ix tu re  o f iso am y
and D e P a lm a  (5 7 ). T h e  s o lu tio n  w as e x tra c te d  4 t im e s  w ith  4 v o lu m es
w ith  a  s m a ll  am o u n t o f w a t  
f i l t r a t e .  T h e  f i l t r a t e  w as  
m l) ,  f r o z e n ,  and s to re d  at 
C ry s ta ls  w e re  c o lle c te d  by
a lco h o l and
tu re  o f acetone and w a te r .
o c ia te d  by the  m ethod o f S c h le n k
e th e r .  S -A d e n o s y l-L -h o m o c y s te in e
re m a in e d  in the aqueous phase fro m  w h ich  re s id u a l is o a m y l a lco h o l 
and acetone  w e re  re m o v e d  by 4 e x tra c tio n s  w ith  3 V o lum es o f e th e r .  
N itro g e n  w as  bubbled throUigh the s o lu tip n  to re m o v e  re s id u a l e th e r ,  
and the  aqueous s o lu tio n  w&s ad ju sted  to  pH 4 . 0 w ith  f r e s h ly  p re p a re d  
BaCO g. T h e  re s u lt in g  p re c ip ita te  w as
e r  w h ich  w as
co ld  w a t e r ,  and s to re d  u n d e r vacuum  ur
S -a d e n o s y l-L _ -h o m o c y s te in  
the in it ia l  re a c tio n  m ix tu re
f i l t r a t io n ,  w
~em oved by f i l t r a t io n  and w ashed  
co m b in ed  w ith  th e  o r ig in a l  
y p p h iliz e d , d is so lv ed  in w a te r  (4 5 -5 0  j jm o le s /  
4  ̂ fo r  4 day^ to  e ffe c t c r y s ta l l iz a t io n .
ashed w ith  a s m a ll  am o u n t o f 
t i l  used . T h e  to ta l y ie ld  o f
e c a lc u la te d  fro m  the am bunt o f adeno sine  in
ran g ed  fro m
fie d  com pound w e re  c h ro m itp g ra p h e d  on W h a tm a n  N p. 1 p a p e r to  ch eck  
fo r  u lt r a v io le t  and n in h y d r in -p o s it iv e  irp p u r it ie s  and w e re  found to  be
4 0 -5 0 % . S a m p le s  o f the p u r i -
p u re .
T h e  s a m e  p ro c e d u re  
3 H -L -h o m o c y s te in e ,  S -a d p  
L -h o m o c y s te in e -® '^ S . Add
35 S  w as used in th e  in it ia l
P re p a ra t io n  o f S -A d e n o s y l
T h e  m ethod o f Schler|ik e t a l. (5 6 ) u t i l iz e s  the  s y n th e tic  c a p a b ilit ie s .
n ine  f r o m  exo g en o u s ly  s u p p lie d  L -  
P . S a c c h a ro m y c e s  c e r e v is ia e ,
o f y e a s ts  to fo r m  S -ad en o s  
m e th io n in e  and endogenous  
N R L  s t r a in ,  w as  c u ltu re d  
L -m e th io n in e  (0 . 75 g p e r  1 
days a t 3 0 °  w ith  m o d e ra te  
flo w  c e n tr ifu g a tio n  and wa:
ro o m  te m p e ra tu re  w ith  con|stjant s t i r r in g
fjor 10 m inc e n tr ifu g a t io n  a t 1 0 ,0 0 0  x  g 
L -m e th io n in e  w as  p re c ip ita te d  fro m  th  
1 /2  v o lu m e  o f a co ld  fre s h l
re in e c k a te . A f t e r  s to ra g e  
by s u ctio n  f i l t r a t io n ,  w ashe  
in 1 0 -2 0  v o lu m es  o f a 1:1
asa d e n o s y l-L -m e th io n in e  w  
e lu ted  by the s a m e  procedu
w as used f<br the  p re p a ra tio n  o f S -a d e n o s y l-  
r jo s y l-L -h o
O
nos in e -  H ,
'e a c tio n  m ix;
L -m e th io n i
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r jn o c y s te in e -■ H and S -a d e n o s y l-  
tfio m o cyste in b -^H  o r  h o m o c ys te in e - 
;ture (2 6 ).
ne
y l-L -m ie th io  
Ly fo rm e d  A l '  
i n S n e ll 's  m e  
i t e r ) .  A f te r  
ag n atio n , the  
tw ic e  w ished
w e r e  e x tra c te d  w ith  4 v o lu m es  o f 1 .5  N p e rc h lo r ic  dcid fo r  1 h o u r a t
d iu m  (A p p erjd ix ) s u p p lem e n te d  w ith  
incu b atio n  o f the c u ltu re  fo r  tw o  
c e lls  w e re  h a rv e s te d  by continuous-
(:h d e m in e ra liz e d  w a te r .  T h e  cells
. C e l lu la r  d e b r is  w as  re m o v e d  by 
in d  d is c a rd e d . T h e  S -a d e n o s y l-
y p re p a re d  s a tu ra te d  s o lu tio n  o f a m m o n iu m  
at 4 °  fo r  8 hd>u r s ,  the p re c ip ita te  w as  c o lle c te d  
d w ith  a sm alll am ount o f cold  w a te r  and d is so lv ed
i^iture o f ac  
app lied  to a
~ejs used fo r
s u p e rn a ta n t f lu id  by the  a d d itio n  o f
ptone and IN iH g S O ^ . T h e  S -
co lu m n  o f Dlowex 50 W - X 8  re s in  and
1 '
the p re p a ra tio n  o f S - a d e n o s y l - L -
h o m o c y s te in e . T h e  com pc
ac id  and s e p a ra te d  f r o m  th
by those p ro c e d u re s  d e s c r  
h o m o c y s te in e . T h e  lyo p h i
d e s ire d  c o n c e n tra tio n  and checked  fo r  p
W h a tm a n  N o. 1 p a p e r. T h
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und w as prec
e phosphotun  
.bed fo r  the  p 
ized  com pou
ip ita te d  w ith  phosphotungstic  
gsta te  w ith  o rg a n ic  s o lve n ts  
u n ific a tio n  o f S - a d e n o s y l - L -  
nd w as  d ilu te d  w ith  w a te r  to  a 
u n ity  by c h ro m a to g ra p h y  on
e p re p a ra tio n s  w e re  found to  co n ta in  t ra c e
P re p a ra t io n  o f H o m o c y s te i
am ounts  o f an u l t r a v io le t  l |g h t  ab so rb in g  im p u r ity .
aocyste ine  T h io la c to n ene f ro m  Horn
T h e  m ethod d e s c rib e d  by D uerre: 
fo r  c le a v a g e  o f the th io lac tD n e  r in g  o f e 
th io la c to n e . T h e  f r e e  s u lfh y d ry l fo rm  w 
m m o le  o f the th io la c to n e  w Lth 0 .3  m l o f
te m p e ra tu re .  T h e  s o lu tio n
1 .0  M  K H ^ P O ^  and d ilu te d
o f h o m o c ys te in e .
An
D e te rm in a t io n  o f a -K e to  A c id s
and M i l l e r  (24 ) w as used  
th e r  D L -  o r  L -h o m o c y s te in e  
/as p re p a re d  by incu b atin g  0 . 1 
3 . 0 N N aO H  f o r  5 m in  a t ro o m
w as im m ed ib .te ly  n e u tra liz e d  w ith  0 .9  m l o f  
w ith  w a te r  to  y ie ld  the d e s ire d  c o n c e n tra tio n
a ly t ic a l M e th ods
T h e  2 ,  4 -d in it ro p h e r  
H augen (3 1 ) w as used to  me  
0. 05  to  0 . 30  jjm o le s  o f keto  
0 .0 5  m l o f  100% tr ic h lo ro a c :  
o f a  0 . 1% s o lu tio n  o f 2 ,4 - d i
y l h y d ra z in e  
a s u re  a -k e to  
ac id  w e re  d 
e t ic  acid  w a i  
itrophenylh'J/d
m ethod o f F r ie d e m a n n  and
in
a c id s . S a m p le s  co n ta in in g  
ilu te d  to 1 .0  m l w ith  w a te r  and 
added. A f t e r  m ix in g , 0 . 2 5  m l 
ra z in e  in £|o% H C l w as added
and the tubes incubated  a t 
N N aO H  w as added w ith  in fim ed ia te  m ix  
bated a t ro o m  te m p e ra tu re  f o r  10 m in ,  
w as d e te rm in e d  a t 515 m jj
1 show s the  re la t io n s h ip  o b ta in ed  w ith  th is  p ro c e d u re  betw een  ab so rb a n c y
and jjm o les  o f a -k e to b u ty r  
a c id s .
D e te rm in a t io n  o f P en toses
rp o m  te m p e ra tu re  fo r  5 m in . T w o  m l o f 4 .0  
ing. A f t e r  the tubes w e r e  in c u -  
th e  a b so rb a n c y  o f th e  s a m p le s
.
w ith  a C o le rh an  J r .  s p e c tro p h o to m e te r . F ig u re
c ,  c v -k e to -y -m e th io lb u ty r ic  and a -k e to is o c a p ro ic
P en to se  w as  m e a s u re d  q u a n tita t iv e ly  by re a c tio n  w ith  B ia l 's
• •
re a g e n t as d e s c rib e d  by B ro w n  (1 3 ). S a m p le s  c o n ta in in g  pentose w e re  
d ilu te d  w ith  w a te r  to 1 .0  m l. T w o  m l o f B ia l 's  re a g e n t (A p p en d ix )  
w e re  added and the s a m p le s  p laced  in a 
and co o led  on ic e . T h e  saihnples w e re  re
p h o to m e te r  a t 6 6 0  mju. Re
re a c te d  id e n t ic a lly  and gav^
0 . 08  j j m o les  (F ig u r e  2 ). 
D e te rm in a t io n  o f A m in o  N itro g e n
b o ilin g  w a te r  bath fo r  20  m in  
ead in a  C o le m a n  J r .  s p e c tr o -
ac tio n  m ix tu re s  co n ta in irig  known q u a n titie s
o f r ib o s e , a d e n o s in e , in o s in e , xan th o s in e  o r  S -a d e n o s y l-L -h o m o c y s te in e
a  a l in e a r  re sp o n se  o v e r  a ra n g e  o f 0 . 02 to
A m in o  n itro g e n  w as  
m ethod  o f Y e m m  and C o c k i ng (7 5 ). One
1 .0  m l o f 0 . 2 M  c it r a te  b u ffe r ,  pH 5 . 0 .
m l o f p o ta s s iu m  c y a n id e -m
m e a s u re d  q u a n tita t iv e ly  by the  n in h y d rin
2th y l c e llo s o l
m l s a m p le s  w e re  m ix e d  w ith  
T o  th is  m ix tu re  w as  added 1 .2  
v e -n in h y d r ih  s o lu tio n  (A p p en d ix ).
-2 4 -
F ig . 1. —  R e fe re r i 
acid  0 — 0  ) ,  a -k e to is o c A i 
a c id  ( Q— g )  by the 2 ,4 - d  
and Q '-k e to iso c a p ro ic  ac id  
m e th io lb u ty ra te  w as p re p  
L -m e th io n in e  by c r y s ta l l i  
excess  c a ta la s e .
ce c u rv e  fo r  
p ro ic  ac id  ( 0 - 0 )  and a  
in itro p h en y lh  y d ra z in e  m e
w e r e  o b ta in e  
^ re d  by com p  
ne L -a m in o  a>
d c o m m e rc i
e te  o x id a tio  
c id  o x id ase
the  d e te rm in a tio n  o f a -k e to b u ty r ic  
- k e t o -  y -m e th io lb u ty r ic  
thod. a -K e to b u ty ra te  
a lly .  O '-K e to - ^ -  
n o f known am o u n ts  o f












F ig . 2 . —  R e fe r e e  
a d e n o s in e , in o s in e , xanthd:
cd c u rv e  fo r
3s |n e  and S-
re a c tio n  w ith  B ia l 's  reagerjitj A l l  o f th^ pentose c o n ta in in g  com pounds
gave the sam e response as
-2 6 -
the  d e te rm in a t io n  o f r ib o s e ,  

















T h e  s o lu tio n  w as  h eated  in a b o ilin g  wat}<
w a te r  and re a d  in a C o le m a n  J r .  s p ec t
standard  fo r  dc y s te in e  w as used as the  s 
and gave a  l in e a r  resp o n se  
D e te rm in a t io n  o f F r e e  S u l
o f 0 . 05  to  0 . 
Ifh yd ry l Com p
T h e  N -e th y lm a le im  
(2 5 ) w as  used to  m e a s u re  f  
s a m p le  w as  added an equal 
A f t e r  in cu b atio n  a t ro o m  te
ide m ethod  
re e  s u lfh y d r  
v o lu m e  o f 0 . 
m p e ra tu re
N aO H  w as  added . S in c e  th
s a m p le s  w e re  re a d  30  sec  
a t 5 20  m jj us ing  a B e c k m a r  
o f L ~ h o m o c y s te in e  added tcp 
re sp o n s e  o v e r  a ra n g e  o f 0 
D e te rm in a t io n  o f P ro te in
P ro te in  c o n c e n tra ti
by the  m ethod o f W a rb u rg  
w e re  d ilu te d  w ith  w a te r  un
a t 2 6 0  and 2 8 0  m jj w as  obta
m e te r  w as used fo r  th is  de 
c o n c e n tra tio n  in m g p e r  m l 
sh ip :
-28 -
e r  bath fo r  15 m in ,  coo led  in ice  
rophotom eter^ a t 5 70  m jj. L -H o m o -  
a te rm in a tio n  o f the  re fe re n c e  c u rv e
25  f jm o le s  (F ig u re  3 ).  
ounds
de s c r ib e d  by D u e r r e  and M i l l e r  
y l com pounds. T o  0 .3  m l o f  
375  M  N -e th y lm a le im id e .  
r  10 m in , 0 . 175 m l o f 1 .0  Nfo
e p in k  c o lo r
a f te r  th e  add
jm
op w as d e te r  
in d  C h r is t ia n
t i l  an absorbs: 
in e d . A  B e d  
:e rm in a tio n
w h ich  fo rm s  tends to  fa d e , a ll  
ition  o f a lk a l i  in a m ic ro c u v e tte
D U  s p e c tro p h o to m e te r . Know n q u a n titie s  
the  reactio tf.
05  to 0. 4 £:r
i m ix tu re s  gave a  l in e a r  
o les  (F ig u r e  4 ).
m in ed  s p e c tro p h o to m e tr ic a lly  
(6 9 ). A liq u o ts  o f th e  s a m p le s  
n cy  capable! o f being re c o rd e d  
km an  D U  o r  D B  s p e c tro p h o to -  
ith  w a te r  as the b lan k . P ro te inw
vl/as c a lc u la te d  fro m  the  fo llo w in g  r e la t io n -
-2 9 -
F ig . 3 . —  R e fe re n c e  c u rv e  fo r  the d e te rm in a tio n  o f a m in o  
n itro g e n  by the n in h y d rin  ijmethod. l_-!-j)om ocysteine p re p a re d  as d e s c r ib e d  

















F ig . 4 . —  R e fe re n c e  c u rv e  fo r  
fh y d ry l com pounds by the  [M-j-ethylmale  
p re p a re d  as d e s c rib e d  in tfhe te x t w as
the d e te rm in a tio n  o f f r e e  s u l -  
ilm ide m ethod  
bsed as the  s
. L -H o m o c y s te in e  













( 1 . 5 5  x O. D .  2g 0 ) - (0 . 76 x O . D
D e te rm in a t io n  o f R a d io a c tiv e  Iso topes
T r i t iu m - la b e le d  com pounds w e n
j^ e c tro m e te r  
ted o f toluenH  
O ) and 100
C a rb  liq u id  s c in t i l la t io n  s 
T h e  s o lv e n t s y s te m  cons is 
o f 2 ,5 -d ip h e n y lo x a z o le  (P P 1 
benzene (P O P O P ) p e r  lite r*  
and 19 m l o f the  o rg a n ic  s 
w ith  a  T r a c e r la b  O m n i/G u
b lv e n t. ~ S -  
ard  low  b eta
T h in  L a y e r  C h ro m a to g ra p h y  o f a -K e to  A c id s
T h e  tech n iq u e  used  
th e ir  2 ,4 -d in it ro p h e n y lh y d  
D a n c is , H u tz le r  and L e v ity
ac id s  w e re  p re p a re d  by the  
2 , 4 -d  in itro p h e n y lh y d  r a z  in^  
A f t e r  a p p ro x im a te ly  5 houps 
g a tio n , w ashed  3 t im e s  witjh
quots w e re  ap p lied  to th in  
a t 110° fo r  2 0  m in . T h e  s 
a m m o n iu m  h y d ro x id e  (20:1
-33 -
260
e m e a s u re d  w ith  a P a c k a rd  T r i -
m
. A l l  counti 
35
a counting  e ff ic ie n c y  o f 24% . 
and e thano l (4 :1 ) w ith  6 .0  g 
g o f 1 , 4 -b is [2 - (5 -p h e n y lo x a z o ly l) ]  
ng v ia ls  conta ined  0 . 25  m l s a m p le  
la b e le d  com pounds w e re  m e a s u re d  
p la n ch e t c o u n te r.
a y e r  s i l i c a  
o lv e n t  systen fi 
)•
) = m g p e r  m l
fo r  the id e n tif ic a tio n  o f cr-keto ac id s  and 
~ azin e  d e r iv  
(1 8 ). T h e
ad d itio n  o f a 20%  m o la r  excess  o f 0 . 01 M
a t iv e s  w a s  e s s e n t ia l ly  that o f  
H yd ra z in e  d e r iv a t iv e s  o f  th e  k eto
in 2 . 0 N HCtl to  a  s o lu tio n  o f th e  keto  ac id s . 
, the c ry s ta ls  w e re  c o lle c te d  by c e n t r i f u -  
co ld  w a te r  and d is so lv ed  in e th a n o l. A l i -
gel p la tes  whjich had been a c tiv a te d  
w as is o a m y l a lc o h o l-0 .2 5  N
-3 4 -
A m b e r l i te  C G -1 2 0  C h ro m a to g ra p h y
Io n -e x h c a n g e  c h ro m
w as  used to  is o la te  and ide
c a tio n  o f the s a m p le ,  the r -  
e q u ilib ra te d  w ith  0 . 0 6 7  so d iu m  c it r a te  
by a 0 . 067 M  s o d iu m  c it r a te  g ra d ie n t w  
T h e  e lu tio n  p a tte rn s  o f sevp rja l known c 
5.
wa to g ra p h y  
"itjify v a r io u s  
as  in w as  w as
E ldzym e A s s a y s
L -A m in o  A c id  O x id a s e  A ss ay
L -A m in o  ac id  o x id as e  a c t iv i ty  w as  ro u t in e ly  m e a s u re d  by de
te rm in in g  the ra te  o f  oxyge
ith A m b e r l i t e  C G -1 2 0  re s in  
com pounds. P r io r  to a p p l i-  
hed w ith  1 .0  N N aO H  and
p u ffe r ,  pH 2 . 9 .  E lu tio n  w as  
th a pH ran g e  o f 2 . 9 to 6 . 1. 
bm pounds a re  shown in F ig u re
ilso n  o x yg ra p hn c o n su m p tio n  w ith  the  G 
m o d el K M  equipped w ith  the j f S I  C la r k  oxygen e le c tro d e . T h e  e le c tro d e  
c h a m b e r w ith  a re a c tio n  m ix tu re  volum e: o f  1 .5  m l co n ta in ed  e n z y m e ,
25  /jm o le s  o f s u b s tra te , 1 5 0 ) jm o le s  o f  T r i s - H C l  b u ffe r ,  pH 9 . 0 ,  and
.
e rh p e ra tu re  c>f the c h a m b e r w as kep t a t 3 7 ° .  
p e r  m in  was  
the  oxygraph,
45 u n its  o f  c a ta la s e . T h e  t  
T h e  p e rc e n t oxygen u t i l iz e d  
re c o rd e d  lin e  o b ta in ed  w ith  
v a lu e  w as  m u lt ip lie d  by the  
s en t in 1 .5  m l o f w a te r  a t 3 
p ro te in  in the re a c tio n  m ix t  
s p e c if ic  a c t iv i ty  o f the e n zy
7 ° (0 . 3 1 4 ) a r  
jr fe . T h e  re
c a lc u la te d  f ro m  the  s lo p e  o f the  
a t a g iven  q h a rt sp eed . T h is
m lim ber o f j jm o le s  o f d is s o lv e d  oxygen  p r e -
d d iv id e d  by the  to ta l m g o f 
s u it in g  v a lu e  re p re s e n te d  the
mb o r  jjm o le s  o f oxygen q t i l iz e d  p e r  m in
F ig . 5 . —  C h ro m  
A  co lu m n  o f A m b e r l ite CG
w ith  a  flo w  ra te  o f 0 . 6 m l
c o lu m n , a ll  s a m p le s -w e re  
w ith  a pH g ra d ie n t  fo rm e c  
pH 8 . 3 ,  to  flo w  in to  a  m ix  
0 . 0 6 7  M  c it r a te  b u ffe r ,  
0 . 0 6 7  M  s o d iu m  c i t r a t e ,  
pounds w e re  m e a s u re d  by
piH
c o n ta in in g  com pounds w e n  
w e re  d e te rm in e d  by r e a c t i  
and p u r in e  co n ta in in g  com  
a b s o rp tio n .
* 3 5 -
as
^.tographic  se)| 
- 1 2 0  r e s in ,  
p e r  m in , w  
ad ju sted  to 
by a llo w in g  
ing c h a m b e r  
2 . 9 . E lutiib
f|xH 8 . 3 .  P en t
re a c tio n  witlh
e m e a s u re d  
on w  ith 2 ,4  
pounds w e re
p a ra tio n  o f y a r io u s  com pounds. 
2 0 0  to 400  m e s h , 0 . 7 x 20  c m ,  
u sed . B e fo re  a p p lic a tio n  to  the  
pH 2. 9 . T h e  co lu m n  w as e lu ted  
250  m l o f 0 . 067 M  so d iu m  c i t r a t e ,  
co n ta in in g  an equal v o lu m e  o f 
n w as  continued  w ith  75 m l o f  
ose and pentose co n ta in in g  c o m -  
B ia l's  re a g e n t; a m in o  n itro g e n  
^ y  the n in h y d rin  te s t;  keto  ac id s  
in itro p h e n y lh y d ra z in e ; p u rin e s  
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p e r  m g o f p ro te in . O ne uri 
e n z y m e  w h ich  c a ta ly z e d  th 
m in  at 3 7 °  u n d e r the  condifc
it  o f a c t iv ity  
e u t i l iz a t io n  
ions d e s c r i
-3 7 -
m a n o m e tr ic a lty  w ith  the  W a rb u rg  and b 
th e  a m o u n t o f  n e w ly  fo rm e ji a -k e to  acid  
h y d ra z in e  m ethod (3 1 ). 
S -A d e n o s y l-L -h o m o c y s te iij ie  H y d ro la s e
w as  d e fin ed  as th a t am ount o f
'
o f 1 .0  p m o le  o f  oxygen p e r  
d.be
A c t iv ity  w as  a ls o  rrfieasured by d e te rm in in g  oxygen consu m p tion
>|y c o lo r im e t r ic  d e te c tio n  o f  
by the 2 ,4 -d in it r o p h e n y l-
A s s a y
the  tubes w e re  p laced  in a 
ic e ;  the  p re c ip ita te d  p ro te i
R e a c tio n  m ix tu re s  co n ta in in g  6 . 0 p m o le s  o f L -h o m o c y s te in e ,
6 . 0 p m o le s  o f a d e n o s in e , 100 p m o le s  o f p o ta s s iu m  phosphate b u ffe r ,  
pH 6 . 5 ,  and e n zy m e  in a tcjtal v o lu m e  o f  1 .0  m l w e re  incubated  a t  
3 7 °  u n d e r an a tm o s p h e re  o f n itro g e n  fo r  1 h o u r. T o  s top  the  re a c tio n
bo ilin g  w a te r  bath fo r  3 m in  and coo led  on 
in w as re m o ve d  by c e n tr ifu g a tio n  a t 1500 x 
g fo r  5 m in . T h e  am o u n t o|f L -h o m o c y s te in e  u t i l iz e d  fo r  the fo rm a tio n  
o f S -a d e n o s y l-L -h o m o c y s te in e  w as m e a s u re d  by d e te rm in in g  the  
am o u n t o f L -h o m o c y s te in e  in: the incubated  re a c tio n  m ix tu re s  and in 
z e r o - t im e  c o n tro ls . T h e  M l-fe th y lm a le im id e  m ethod f o r  d e te c tio n  o f 
f r e e  s u lfh y d ry l com pounds was used to rineasure the L -h o m o c y s te in e .  
O ne u n it o f a c t iv i ty  w as d e fin e d  as th a t cimount o f e n zym e  w h ich  c a ta ­
ly z e d  the  u t i l iz a t io n  o f 1 .0  , jm o le  o f L -h o m o c y s te in e  p e r  m in  u n d e r  
the  co n d itio n s  d e s c r ib e d .
-38 -
E x p e r im e n ts  In
F ro m  5 to 100 j jm o l  
s o lve d  in 0 . 9% N a C l w e re in je c te d  into
r a ts .  T h e  a n im a ls  w e re  p laced  in r e s t
)H 1 1 . 0  w ith  
a m m o n ia . T
c o lle c te d  and ad ju sted  to  p|i
fo r  6 h ours  to re m o v e  the
w ith  N aO H  and d e s a lte d  by
re ta rd a t io n  re s in  w ith  w a te r  as the elut.
s iz e  v a r ie d  w ith  th a t o f the:
to  2 . 9  and a liq u o ts  w e re  ai 
C G -1 2 0  re s in . In e x p e r im  
h o m o c y s te in e , the ra ts  we  
d e c a p ita tio n  and the l i v e r ,  
h e a r t ,  b r a in ,  m u s c le  and 
ized  in d e m in e ra liz e d  w atb
S a m p le s  o f each hom ogen  
co ld  10% t r ic h lo r o a c e t ic  a<
T h e  p re c ip ita te  w as washeld 
a c e tic  a c id , and the w ash  w
ds o f S -a d e rf io s y l-L -h o rh o c y s te in e  d is -  
the ta i l  v e in 1 o f a d u lt w h ite
passage t h r
T iiS am p le  
f ia ly z e d  c h ro  
ents w ith  rad  
re  s a c r if ic e c  
k id n e y s , spl 
ebtes  w e re  i 
r  to  a  fin e  c
ra in in g  cages and the  u r in e s  
N aO H  and p laced  u n d e r vacuum  
he u r in e s  w e re  ad ju sted  to  pH 7 . 0 
c|>ugh a  co lu m n  o f  A G -1 1 A 8  ion 
ing agent (5 3 ). T h e  co lu m n  
e pH o f the u r in e  w as  ad ju sted  
ijn a to g ra p h ic b lly  on A m b e r l ite  
io a c tiv e  S - a d e n o s y l -L -
pte w e re  e x t r  
id and c e n tr
by c e n tr  ifug  
as com binec
ra d io a c tiv e  iso tope c o n te n : p f the h o m o g e n a te s , e x tra c ts  and p r e c ip i -
V iv o
a t v a r io u s  t im e  in te rv a ls  by 
e e n , s m a ll  in te s t in e , lu n g s , 
e m o v e d , w e ig h ed  and h o m o g e n -  
re a m  w ith  a W a r in g  b le n d e r , 
acted w ith  ejqual v o lu m es  o f  
ifuged at 10^000 x  g fo r  10 m in . 
atio n  w ith  co ld  5% t r ic h lo r o -  
w ith  the o r ig in a l e x t ra c t .  T h e
ta te s  w as  d e te rm in e d .
-3 9 -
E x p e r im e n ts  In V i t r o
A d u lt w h ite  ra ts  w ep e k il le d  by d e c a p ita tio n  and the  k id n e y s ,
ijn te s tin e , rp u s c le , braijn and te s te s
a t 4 °  fo r  1 m in  a t o n e -h a lf
l i v e r ,  s p le e n , h e a r t ,  s m a l  
re m o v e d . E ac h  t is s u e  w as
g b le n d e r  inm a x im u m  speed  in a W a r in  
b u ffe r ,  pH 7 . 5 .  T h e  hom ogpnates  w e re  
10 m in . T h e  s u p e rn a ta n t f ju id s  w e r e  d i
o f 0 . 05  M  p o ta s s iu m  phosplp 
changes o f the b u ffe r  d u rin d  
assayed  fo r  th e  p re s e n c e  o f  
fo rm a tio n  o f S -a d e n o s y l-
L -h o m o c y s te in e . T h e  tis s u  
o f 1 0 m M  S -a d e n o s y l-^ H -L  
0 . 1 M  T r is - H C l  b u ffe r  a t p
re a c tio n  m ix tu re s  w e re  inc
by the  ad d itio n  o f t r ic h lo ro a c je t ic  ac id  ai 
One to th re e  m l o f the  d e p r  
to g rap h ed  on A m b e r l i te  CG  
o f ra d io a c tiv e  S -a d e n o s y l-
Enz
h o m o g en ized
0. 05  M  p o ta s s iu m  phosphate
c e n tr ifu g e d  
h ly z e d  a t 4 °
ate  b u ffe r ,
Lhe p e rio d  
an e n zy m e  
tjhio-o'-ketofoi 
e e x tra c ts  w 
h o m o c y s te ir  
H v a lu e s  ra n
ubated fo r  2
to b u ty ra te .4 th io -a -k e  
yijne P re p a ra t io n
T h e  m ethod used fo r  th e  p a r t ia l  p u r if ic a t io n  |of the e n zy m e  
w h ich  o x id a t iv e ly  d e am in a tp d  S -a d e n o s ^ l-L -h o m o c y ^ te in e  w as e s s e n tia lly
a t 1000 x g fo r  
a g a in s t 100 v o lu m es  
pH 7 .5  f o r  1? h o u rs  w ith  3 
T h e  d ia ly z e d  e x tra c ts  w e re  
\jvhich w ould  c a ta ly z e  the  
u ty r a te  f r o m  S -a d e n o s y l-  
e r e  incubated  in the p re se n c e  
e (ad en o sin e  la b e le d ) and 
ging f r o m  7 .0  to  9 . 0 . T h e  
nours a t 3 7 °  and d e p ro te in iz e d  
a f in a l c o n c e n tra tio n  o f 10%.
o te in ize d  re a c tio n  m ix tu p es  w e re  c h ro m o -  
120 re s in  and a n a ly ze d  fo r  the  p re s e n c e
th a t used fo r  the  p u r if ic a t i  
B la n c h a rd  and c o -w o rk e rs
oh o f r a t  k id  
(6 ) . R a t k ic
m u m  am o u n t o f d e m in e ra liz e d  w a te r  fo ~
jc t io n  f i l t r a t i
and added s lo w ly  to  3 voluifnes o f acetorfi 
c ip ita te  w as c o lle c te d  by s 
aceto n e  and b ro k en  up into  
p o w d e r w as resu sp en d ed ih
by f i l t r a t io n  and ag a in  drie> 
p o w d e r p e r  100 g o f w e t k id n eys  w as ob|t 
tra c te d  w ith  10 v o lu m es  o f
s ta n t s t i r r in g  and the  resicjlub w as  re m  
x  g fo r  10 m in . T o  the  d a rk  re d  s u p e r  
N a g S O ^  (15  g p e r  100 m l o f e x tra c t )  
A f t e r  s t i r r in g  the su sp en s io n  fo r  10 m i  
by c e n tr ifu g a t io n  a t 1 0 ,0 0 0
-4 0 -
a  fin e  powde  
aceto n e  a t 
d in a i r .  A
rfiey L -a m in o  ac id  o x id as e  by  
neys w e re  m in ced  in a  m in i -  
45  s ec  in a W a r in g  b le n d e r  
e cooled to —1 5 ° .  T h e  p r e -  
o n , w ashed  3 t im e s  w ith  cold  
r  w h ile  d ry in g  in a i r .  T h e  
hoom  te m p e r a tu re ,  c o lle c te d  
y ie ld  o f about 25  g o f d r y  
a in e d . T h e  p o w d e r w as  e x ­
d e m in e ra l iza d  w a te r  f o r  30  m in  w ith  c o n -
and
x g f o r  10 nr
w a te r  (30  m l p e r  100 g o f vyet k id n ey s )
T h e  s u sp en s io n  w as heated
f o r  5 m in  and ra p id ly  co o led  in ice  w ate
re s u lt in g  f ro m  c e n tr ifu g a t i on a t 1 0 ,0 0 0
an h yd ro u s  N a ^ S O ^  (15  g p e r  100 m l o f
pH 5 . 6 .  T h e  p re c ip ita te  w
h a p id ly  to  5p
as c o lle c te d
cj>ved by c e n tr ifu g a t io n  a t 1 0 ,0 0 0  
n a ta n t flu id  w as added anhyd ro us  
then a c e tic  a c id  to  pH 5. 1. 
ih ,  the p re c ip ita te  w as c o lle c te d  
in ,  suspended in d e m in e ra liz e d  
&nd ad ju sted  to  pH 8. 5 w ith  N aO H .
, m a in ta in e d  a t th a t te m p e ra tu re  
r .  T o  the s u p e rn a ta n t f lu id  
x g fo r  10 m in ,  w as  added  
E x tra c t)  and then a c e tic  ac id  to  
oy c e n tr ifu g a tio n  a t 1 0 ,0 0 0  x g
-41 -
f o r  10 m in , suspended in a 
w ith  N aO H  and c la r i f ie d  by
shnall vo lu m  
c e n tr ifu g a t ic
p ro c e d u re s  w e re  c a r r ie d  out; a t 10° unle
p ro te in  c o n c e n tra tio n  ranged
a c t iv i ty  w ith  L - le u c in e  as s 
m g o f p ro te in . L a rg e  quar 
s u ff ic ie n t  am ounts o f th e  e
fie d  e n zy m e  re c o v e re d  f r o  
10 to  15 |jm o le s  o f S -adend : 
sented  about 50% o f the  tot.
P e r f
f ro m  30  to  
u[astrate  ra n  
t i t ie s  o f r a t  
ijiz j/m e. T h e  
each  100 g 
s y l-L -h o m o c  
am ount in 
b s io n  E x p e r i
rn
al
P re p a ra t io n  o f the  
c o -w o rk e rs  (6 8 ). T h e  e ry tj1 
blood w e re  c o lle c te d  by ce  
T h e  c e lls  w e re  w ashed  tw ib
to ta l v o lu m e  o f 95 m l o f K r
d ix ) co n ta in in g  3 . 0 g o f boyine s e ru m  al 
T h e  p e rfu s a te  w as p re p a re ^  and s to re d  
to  its  use . T h e  m ethod o f b d rfu s io n  w a |  
L a rg e  m a le  S p ra g u e -D a w le y  r a t s ,  fa s t^ 1 
t iz e d  w ith  e th e r  and the th q ra c ic  and abd
A f t e r  c an n u la tio n  o f the b ila  d u c t, p o rta l
,|e o f  w a t e r ,  
n a t 1 0 ,0 0 0  
ss o th e rw is
60  m g p e r  m l and the  s p e c if ic  
iged f ro m  0 . 2 8  to 0 . 3 6  u n its  p e r  
k id n eys  w e re  n e c e s s a ry  to  o b ta in  
to ta l amountj o f th e  p a r t ia l ly  p u r i-  
o f k id n eys  vjould c a ta ly z e  o n ly  
y s te in e  p e r  |m in , and th is  r e p r e -  
the c ru d e  acetone  p re p a ra tio n .
m ents
p e rfu s a te  was 
hpocytes fro  
rjitrifu g a tio n  a 
e w ith  0. 9% 
eljss -R in g e r
a d ju sted  to pH 8 . 5 
x g fo r  20  m in . A ll  
s ta te d . T h e  f in a l
d e s c rib e d  fc)>y V e n e z ia le  and 
ijm 75 m l o f h e p a r in iz e d  r a t  
t 100 x g fo r  30  m in  a t 4 ° .  
N a C l and resu sp en d ed  in a  
b ic a rb o n a te  s o lu tio n  (A p p e n -
bum in  and 3 
at 4 ° fo r  abb' 
th a t o f B ra  
d fo r  24  hou 
o m in a l cav  
ve in and in
4. 1 m g o f h e p a r in , 
u t  18 h ours  p r io r  
. u e r e t a L  (12) .  
r s , w e re  a n e s th e -  
ies w e re  exposed , 
f e r io r  ven a  c a v a  in
it
th a t o r d e r ,  the l i v e r  w as  
a p p a ra tu s . T h e  oxygenati 
p o r ta l v e in , le f t  th ro u g h  t  
re o xy g e n a ted  u n d e r 1 a tm  
and 5% c arb o n  d io x id e .
ed
V i
blood  flow  ra te  and by the
5 x c ise d  and 
p e rfu sa te  
ne cannu latec  
o f p r e s s u r e  
a b il i t y  o f the 
g e n e ra l appe
-4 2 -
Connected to the p e rfu s io n  
e n te re d  th ro u g h  th e  can n u la ted  
v en a  c a v a  and w as then  
w ith  a m ix tu re  o f 95% oxygen  
l i v e r  w as d e te rm in e d  by the  
a ra n c e  o f  th e  o rg a n .
R E S U L T S
E x p e r im e n ts  In
R a d io iso to p e  T r a c e r  S tu d i
ed S -a d e n o s y  
ts  to  d e te r m i
R a d io a c t iv e ly  la b e l 
is te re d  in tra v e n o u s ly  to  ra. 
m o ie ty . A d u lt w h ite  ra ts  d e ce iv ed  in t r  
o f S -a d e n o s y l-L -h o m o c y s l[e ln e - '" H  labe|l 
(5 8 ,5 0 0  cpm  p e r  p m o le ) .
t im e  in te rv a ls  and p o rtio n ^  <(jf the v a r id 1 
a n a ly ze d  as d e s c rib e d  in " 
ra ts  s a c r if ic e d  4 h o u rs  a ft
a s s o c ia te d  w ith  the tis s u e
w e re  2 3 0 0 , 1600 and 600  c 
le s s  than 1% o f the to ta l r d
t r i t iu m  w as found a s s o c ia t
lu n g s , h e a r t ,  b ra in  o r  test}* 
a f te r  in je c tio n  even le s s e r  
the  tis s u e  p ro te in s . F ro m
The a n im a ls
E X P E R IM E N
esDm p e r  g ,  n  
d io iso to p e  ad
ed w ith  the  p 
e s . In the r
V iv o
’l -L -h o m o c y s te in e  w as  a d m in -  
ne th e  fa te  o f the  h o m o c ys te in e
avenous in je c tio n s  o f 1 00 p im o les  
ed in the h o m o c ys te in e  m o ie ty  
w e r e  s a c r if ic e d  a t v a r io u s  
us tis s u e s  w e re  re m o v e d  and 
T A L  P R O C E D U R E " . In the
:pr in je c tio n  tjhe am ounts o f t r i t iu m  found  
D ro te in s  o f  l ijv e r, k id n e y  and s m a ll  in te s tin e  
p e c tiv e ly . T h is  re p re s e n te d  
m in is te re d . E s s e n t ia lly  no 
ro te  ins o f s p le e n , m u s c le ,  
ats s a c r if ic e d  8 to  12 h ours
am ounts  o f t r i t iu m  w e re  a s s o c ia te d  w ith  
50 to 60% o f the ra d io is o to p e  a p p eared  in 
- 4 3 -
-4 4 -
th e  u r in e  w ith in  the f i r s t  4
a d e n o s y l-L -h o m o c y s te in e -  H w as c h ro
A p p ro x im a  
i ly  th ro u g h  tifi 
inpd both n i 
i r i t iu m  w as  
com pound w!
nh
C G -1 2 0  re s in  (F ig u re  6 A ).  
u r in e  s a m p le  passed d ir e c  
(P e a k  1). T h is  peak co n ta  
m a te r ia l .  T h e  re m a in in g  
n e g a tiv e  ke to  a c id -p o s it iv e  
at a g ra d ie n t pH o f 4 . 6 (P e a k  2 ). T h e  
and 2 w e re  pooled s e p a r a te ly  and the k 
w as p re c ip ita te d  by the  a d d itio n  o f 2 , 4 -  
E s s e n t ia lly  a ll  o f the  t r i t iu  
the c r y s ta l l in e  keto  ac id  h v d ra zo n e s . 
zones fro m  P eaks  1 and 2 w e r e  c o -c h rc
h o u rs  a f te r in je c t io n , and o n ly  tra c e
am ounts  w e re  d e tec ted  in p p in e  c o lle c te d  12 h ours  a f te r  in je c tio n .  
A  s a m p le  o f  u r in e  C o llec ted  2 h b u rs  a f te r  in je c tio n  o f S -
m ato g rap h ed  on A m b e r l ite  
e ly  5% o f the  t r i t iu m  in the
m  found in e
ge l w ith  s e v e ra l  known C ,
" E X P E R IM E N T A L  P R O C E
in T a b le  I. T h e  R^ v a lu e s
d e r iv a t iv e s .  T h e  R  valued o f the  d in it  
a c t iv e  keto  ac id  found in P ^ ak  2 d id not
to CX keto  ac 6
D U R E S " . T
fo r  the tw o r a d io ac tiv e  keto  ac ids  found in
P e a k  1 c o rre s p o n d  to  those} o f the is o m e rs  o f the  Q '-k e to b u ty ric  ac id
e co lu m n  w ith o u t re te n tio n
y d r in  and keto  a c id -p o s it iv e  
A ssociated  w ith  a  n in h y d r in -  
h ic h  e m e rg e d  f r o m  th e  co lu m n  
fra c t io n s  re p re s e n tin g  P eaks  1 
Ato acid  m a te r ia l  in each peak  
d in itro p h e n y l h y d ra z in e .
^ch peak w as  a ss o c ia te d  w ith  
he ra d io a c tiv e  keto  a c id  h y d r a -  
m a to g ra p h ed  on th in  la y e r  s i l ic a
id h yd razo n es  as d e s c r ib e d  in
"ie R^ v a lu es  o b ta in ed  a re  shown
ro p h e n y lh y d ro zo n e  o f the  r a d io -  
c o rre s p o n d  to th a t o f an y  keto
F ig . 6 . —  C h ro m  
u rin e  a f te r  in tra ve n o u s  in
a to g ra p h ic  se  
e c tio n  o f rac
00
T h e  c h ro m a to g ra p h ic  p ro  
d e s c rib e d  in F ig u re  5 . A  
h o u rs  a f te r  in je c tio n  o f 1 
(5 8 ,5 0 0  cp m  p e r  j jm o le ) .
2 1 /4  h o u rs  a f te r  in je c tio h  
(6 7 ,3 0 0  cpm  p e r  p m o le )  
h ours  a f te r  in je c tio n  o f 94 
(1 6 0 ,0 0 0  cpm  p e r  p m o le ) .  
( - - -  — -)  a m in o  n itro g e n  
h o m o c ys te in e  as th e  stand
c e d u re s  used
2 ,4 -d in it ro p h e n y lh y d ra z ir je  te s t w ith  a -
-4 5 -
o a ra tio n  o f com pounds p re s e n t in 
io a c tiv e  S -a d e n o s y l-L -h o m o c y s te in e .  
w ith  A m b e r l i t e  C G -1 2 0  re s in  a re
, th ro m a to g  
jjm o les  o f
B , c h ro m ate  
o f 34  j jm o le
C ,  ch ro m ato ' 
/um oles  o f S
(------------ ■)
r[aph o f 0 . 5 nhl u r in e  c o lle c te d  2
3
as m e a s u re d  
a rd ;  ( -----------
-a d e n o s y l-L -h o m o c y s te in e -  H
g ra p h  o f 0 . 5 m l u r in e  c o lle c te d  
0
s o f S -a d e n o s y l-  H -L -h o m o c y s te in e
g ra p h  o f u r in e  c o lle c te d  2 1 /2
35 ,
pH
-a d e n o s y l-L -h o m o c y s te in e -  S
g ra d ie n t;  ( - — ——-)  ra d io a c t iv ity ;  
by the n in h y d rin  te s t w ith  L -  
)  keto  ac id s  as m e a s u re d  by the  
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a c id  d e r iv a t iv e  l is te d  in T a bile I o r  to  arjy o f  those re p o rte d  by D an c is
and c o -w o rk e rs  (1 8 ).
T o  fu r th e r  in v e s tig a te  the m e ta b  
c y s te in e  in the r a t ,  S -a d e  
and S -a d e n o s y l-L -h o m o c y s  
the  a n im a ls  w e re  k il le d  4 to  5 h ours  a f t i
n o s y l-  H - L - h
te in e -® ^ S  w
L-
w ith  th e  tis s u e  p ro te in s  o f
s u lfu r -3 5  a d m in is te re d  as p -a d e n o s y l-
, iy e r ,  k id n ey
tr a c e  am ounts o f the  ra d io is o to p e  assoc  
o th e r  tis s u e s . S m a ll  am ounts  o f t r i t iu  
tis s u e s  fro m  ra ts  in je c te d  w ith  S -a d e n o
e v e r ,  a ll  o f the  ra d io is o to p i 
cold  5% t r ic h lo r o a c e t ic  acid
ra ts  in jec te d  w ith  the s u lfu h -a n d  p u r in e -  
c y s te in e  e x c re te d  50 to 60% 6 f  the  ra d io  
w ith in  4 to  5 h ours  a f te r  in je c tio n . C h rp  
th ese  a n im a ls  on A m b e r l it f i  C G -1 2 0  re s
keto  a c id -p o s it iv e  peak (F i  
h y d ra z in e  w as added to the  
a ll  o f the  t r i t iu m  and s u lfu if -8 5  w as  fouri
-47-
o lis m  o f S -a d e n o s y l-L -h o m o -  
o m o c y s te in e  (ad en o sin e  la b e le d )  
e r e  in je c te d  in tra v e n o u s ly  and 
r  in je c tio n . L e ss  than  1% o f the  
-h o m o c y s te in e  w as a ss o c ia te d  
and s m a ll  in te s tin e s  w ith  o n ly  
ia ted  w ith  th e  p ro te in s  o f the
rh w e r e  d e te c ted  in m o s t o f the  
3,js y l-  H -L -h c j> m o cyste in e ; h o w -  
e jcould be e x tra c te d  frorj-i the tis su e s  w ith  
None o f  tihe p u rin e  m o ie ty  o f S -a d e n o s y l-  
L -h o m o c y s te in e  ap p ea re d  tjo be in c o rp o ra te d  into  n u c le ic  a c id s . T h e
su lfu i— 35 o r  t r i t iu m  w as  a s s o c ia te d  w ith  the  com pound found in the second
£jure 6 ,  B and C ). W hen  
f ra c tio n s  re
la b e le d  S -d d e n o s y l-L -h o m o -  
iso tope  (s u lfu r -3 5  o r  t r i t iu m )  
m a to g ra p h y  o f the u r in e  fro m  
in d e m o n s tra te d  th a t m o s t o f the
2 , 4 -d in it r o p h e n y l-  
b re s e n te d  b^f these  peaks e s s e n t ia lly  
d a s s o c ia te d  w ith  the  p re c ip ita te d
keto  ac id  h y d ra zo n e .
-4 8 -
T a b le  I
c h ro m a to g raT h in  la y e r
phenyll^ydrazones of
phy o f d in i t r o -
ke to  ac id s
C om ppund
a - K e to -/3 -m e th y l  
Q '-K e to b u ty ric  a|c 
P y ru v ic  acid  
G '-K e to is o c ap ro fc  acid  
a -K e to  is o v a le  r ib  acid  
Q '-K e to v a le r ic  abid
v a le r ic  acic  
id
O '-K e to g lu ta r ic  a 
P e a k  1 
P ea k  2
c id
0. 52 
0. 28  
0 . 2 1  
0. 52 
0 . 40  
0. 46  
0 . 00 
0. 28  
0 . 02
0. 24  
0 . 10 




W h en  tw o R.
is o m e rs  1 and 2
v a lu e s  a re  g iv e n , th e y  r e fe r  to
, re s p e c tiv e l
i
T h e  above fin d in g s
p u rin e  m o ie tie s  as w e ll  as
re m a in e d  a ss o c ia te d  w ith  :he e x c re te d
P re p a ra t io n  o f the  
th e  c h e m ic a l and p h y s ic a l 
ta k e n . T w o  m m o le s  o f S -
re v e a le d  that 
the s u lfu r  at;
-49 -
ap p ea re d  to  be s im i la r  to  S -a d e n o s y l-L j.-h o m o c y s te in e ; h o w e v e r , the  
p a re n t com pound co n ta in ed  an am in o  g ro u p  w h ich  w as  not d e tected  in 
the  e x c re te d  p ro d u c t. T h fe  suggested  tfhat a d e a m ip a tio n  o f S -a d e n o s y l-  
L -h o m o c y s te in e  m a y  have o c c u rre d .
P re p a ra t io n  o f the M a jo r  Ife to  A c id  E x c r e to r y  P ro d u c t
both the h o m o c ys te in e  and 
om  o f S -a d e n o s y l-L -h o m o c y s te in e  
om pound. T h is  com pound
e x c re to ry  p ro d u c t in q u a n titie s  s u ff ic ie n t  fo r  
c h a ra c te r iz a t io n  o f the com pound w as u n d e r -  
a d en o sy l-l_ -H io m o cys te in e  w e re  d is s o lv e d  in
0 . 9 %  N a C l and in je c te d  in tra v e n o u s ly  in to  12 r a ts .  T h e  u r in e  f r o m  these
ra ts  w as c o lle c te d  o v e r  an
c h ro m a to g ra p h e d  on A m b e H ite  C G -1 2 0
2 x 20  cm  w as used w ith  a
w e re  c o lle c te d  a t a ra te  o f  
fo r  the fra c t io n a t io n  o f 2 0  jml o f u r in e  w 
keto  ac id  p ro d u c t w as fo llo w ed  by the 2 
T h e  com pound w as e lu ted  f r o m  the colu
8 h o u r p e r io d , ad ju sted  to pH 2 .9  and d ir e c t ly  
r e s in ,  2 0 0  to 400  m e sh . A  co lu m n
pH g ra d ie n t fo rm e d  by a llo w in g  500  m l o f 
0 . 0 6 7  M  so d iu m  c i t r a t e ,  pH 8 . 3 ,  to flo w  into  a  m ix in g  c h a m b e r  c o n ta in in g  
an eq u al v o lu m e  o f 0 . 067  M  c it r a te  b u ffe r ,  pH 2 . 9 . F ra c t io n s  o f 10 m l
0 .6  m l p e r  rjnin. T h is  s y s te m  w as adequate
g ra d ie n t (pH  4 . 5 ). T h e  fra c tio n s  co n ta in in g  the com pound w e r e  pooled
ith o u t d e s a ltin g . E lu tio n  o f the  
4 -d in itro p h e n y lh y d ra z in e  te s t, 
iTin a t about m id p o in t in the
and ad ju sted  to  pH 0 . 5 w itq  
o f phosphotungstic  ac id  w a£
c ip ita te  w as  a llo w e d  to  s e t j  
c e n tr ifu g a t io n  a t 5000  x g 
10 v o lu m es  o f co ld  0 . 01 N
fb r
H g S O ^ and d
m ix tu re  o f acetone  and w a te r .  T h e  phos
d is s o c ia te d  w ith  o rg a n ic  s 
S -a d e n o s y l-L -h o m o c y s te ir i  
aqueous s o lu tio n  o f the keto  
p re p a re d  B aC O g and the re  
f i l t r a t io n  and d is c a rd e d .
p ly en ts  as d e s c rib e d  fo r  the p re p a ra tio n  o f 
e in " E X P E R IM E N T A L  P R O C E D U R E ” . T h e
w a te r  to  a c o n c e n tra tio n  of 
passed th ro u g h  a M i l l ip o r e  
o f the keto  a c id  w as e ffe c ts
w e re  c o lle c te d  by f i l t r a t io n  
and s to re d  u n d e r vacu u m  o
ih to  the ra tso f the  2 . 0  m m o le s  in jec ted  
l in e  keto  ac id  e x c r e to r y  p ro d u c t.
C h a ra c te r iz a t io n  o f the  P u ififie d  E x c r e to r y  P ro d u c t
S a m p le s  o f the com  
a n a ly s is  on W h a tm a n  No. 1 
a c e tic  ac id  (6 5 :3 4 :1 ) and 1
H 0 S O „ .  and 2 4
added to th e
-5 0 -
14 o v e rn ig h t  
10 m in
30  m l o f  a 20%  aqueous s o lu tio n  
s o lu tio n . T h e  re s u lta n t p r e -  
a t 4 ° and w as c o lle c te d  by 
T h e  p re c ip ita te  w as  w ashed  w ith  
isso lved  in 6 v o lu m e s  o f a 1:1 
photungstato  com ple
adjac id  w as  
s u it in g  B aS O  
he f i l t r a t e  w
about 40 jjm
f i l t e r  (0. 45 (j p o re  s iz e )
d by the add i 
, w ashed  w i 
s/dr a c tiv a te d
pound w e re  
p a p e r w ith  
p iro p a n o l-w a t
Lex w a s
usted  to pH 4 . 0 w ith  f r e s h ly  
4 p re c ip ita te  w as re m o v e d  by  
as ly o p h iliz e d  and d is s o lv e d  in 
d ies  p e r  m l. T h is  s o lu tio n  w as
and c r y s ta l l iz a t io n
jtion o f e th arjo l. T h e  w h ite  c ry s ta ls  
t|h a  s m a ll  am o u n t o f co ld  ethano l
s i l ic a  g e l. .A p p ro x im a te ly  15% 
w as re c o v e re d  as th e  c r y s t a l -
u b jec ted  to c h ro m a to g ra p h ic  
S o lven t s y s te m s  o f e th a n o l-w a te r -  
e r - a c e t ic  a c id  (6 5 :3 1 :4 ). T h e
-51 -
R̂ r v a lu e s  obta ined  fo r  the  
0 . 6 2  and 0 . 5 5 ,  re s p e c tiv e
com pound in 
y . T h e  keto
a ll  im p u r it ie s  as m e a s u re ^  by u lt ra v io l  
t in a te ,  n in h y d r in , o r  a m m o n ia c a l s ilv e  
T h e  com pound could  be lo q a ted  on the  c
the above s o lv e n t s y s te m s  w e re  
a c id  w as found to be f r e e  o f  
e t lig h t a b s o rp tio n , io d o p la -  
c h lo r id e  re ag e n ts  (A p p en d ix ), 
h ro m a to g ra m s  w ith  io d o p la tin a te
(re a c ts  w ith  s u lfu r  co m p o u n d s ), am m orjuacal s i lv e r  c h lo r id e  (re a c ts  
w ith  c a rb o h y d ra te s ) and by u l t r a v io le t  a b s o rp tio n  bijit not w ith  the  n in ­
h y d r in  re a g e n t (re a c ts  w ith  a m in o  g ro u p s ).
T h e  p u r if ie d  com pound had an a b so rp tio n  m a x im u m  a t 262  m jj 
(F ig u r e  7 ) w ith  a m o la r  e x tin c tio n  c o e ff ic ie n t (E  ) o f 1 2 , 3 0 0  in w a te r  
as c o m p are d  to an a b so rp tio n  m a x im u m  o f 2 60  nr^j and an E m  o f 1 5 ,4 0 0  
fo r  S -a d e n o s y l-L -h o m o c y s te in e . T h e  p u r if ie d  com pound had no re a c t iv e  
a m in o  g ro u p , but re a c te d  q u a n tita t iv e ly
the s ta n d arcte s t  w ith  a -k e to b u ty ra te  as 
w ith  B ia l 's  re a g e n t and ga\ 'e a m a x im u m  absorption: a t 6 60  m p; h o w e v e r ,
its  r e a c t iv ity  on a  m o la r  b iis is  w as o n ly  20%  th a t o f the  r ib o s e  s ta n d a rd .
T h e  m e ltin g  p o in t ra n g e  wcis 131 to 136
On the b as is  o f the
those o f C  H O N S and 
14 20  5 6
re s u lts  o f the e le m e n ta l an
w ith  d e c o m p o s itio n , 
io iso tope and c h e m ic a l d a ta , ap re v io u s  rad
m o le c u la r  fo rm u la  o f C ^ H ^ y O g N ^ S  and a m o le c u la r  w e ig h t o f 3 8 3 . 4  
w as te n ta t iv e ly  suggested  fo r  the  p u r if ie d  com pound as c o m p a re d  to
3 8 4 . 4  fo r  S -a d e n o s y l-L -fh o m o c y s te in e . T h e  
a ly s is  o f the
in the 2 ,4 -d in it ro p h e n y lh y d ra z in e  
. T h e  com pound a ls o  re a c te d
p u re  c ry s ta l l in e  com pound w e re
as fo llo w s :
F ig . 7. —  U lt r a v i  
e x c r e to r y  p ro d u c t a t a  coi 
a t 2 5 ° .  A  B e c km a n  D B  r
o le t a b s o rp tio n  s p e c tru m  o f the p u r if ie d  
n c e n tra t io n  oj° 0 . 05 /jm o le s  p e r  m l in w a te r  










0 . 4 -
0 . 2 -
200
s
C a lc u la te d : C 4 3 . 8 5 ,  H 4. 4 6 ,
Found 1 : C  43 . 5 9 , H 4. 41 ,
O 2 5 .0 4 ,  N 1 8 .2 6  S 8 .3 6  
O 2 4 . 51 , N 17. 30  S 7 . 85
T h e  in fra re d  s p e c tra  o f th e  p u r jf ie d  co m p o u n d , d es ig n ated  as 
S -a d e n o s y l-  J f - th io -G -k e to s u ty ra te ,  and o f S -a d e n o s y l-L -h o m o c y s te in e  
a re  show n in F ig u re  8 . T h e  bands a t 1600  c m " ' , 1050 c m  "* and 1080  
cm   ̂ m ig h t be a ttr ib u te d  to  the  s t r u c tu r a l  c h a ra c te r is t ic s  o f the p u rin e  
r in g . T h e  s tro n g  c a rb o n y l band at 1720 c m   ̂ s a t is f ie s  the re q u ire m e n t  
f o r  the c a rb o x y lic  ac id  g rq u p  p re s e n t ir  both com pounds. H o w e v e r ,  
th is  band m u st a ls o  accomipnodate the ketone group  p re s e n t in S -  
a d e n o s y l-^ - th io -Q '-k e to b u ty r ic  a c id . Both com pounds exhib itecf s tro n g  
bands fro m  2 8 0 0  to 3 550  cm  1 w h ich  in d ic a te  the  p re se n c e  o f N ^ ,
C -H  and OH g ro u p s .
T h e  s t ru c tu re  p roposed  fo r  th e  p u r if ie d  e x c rje to ry  p ro d u c t 
(F o r m u la  I I I )  is based on the re s u lts  obta ined  fro m  the ra d io is o to p e  
e x p e r im e n ts  and on the  c h d m ic a l,  s p e c tro p h o to m e tr ic  and e le m e n ta l 
an a lyses  o f the com pound.
A n a ly ze d  by A lfre d  
in M a x -P la n c k - In s t itu te  fu r  
W e s t G e rm a n y .
B e rn h a rd t  
K o h len fo rsc
M ik ro a n a ly is c h e rs  L a b o ra to r iu m  
h u n g ,. 433 M u lh e im  R u h r ,
F ig . 8 . —  In fra re d  
S -a d e n o s y l-  y - t h io - a - k e t o  
IR -1 2  dual b eam  s p e c tro p
s p e c tr a  o f 
b u ty ra te  in N 
n o to m e te r  w
80  c m  p e r  m in . N u jo l ab
-11500 c m  and 2 80 0  to  300b  c m
-5 5 -
as
iso rb s  s tro n g  
-1
-a d e n o s y l-L -h o m o c y s t^  
u jo l p re p a ra t io n s . A  Be  
used a t a 
l y  in the re
^ ti




c km a n  
ed o f  
1400 to
WAVELENGTH, jjl
28 35 47  6 8 12 ____25








E x p e r im e n ts  In
T is s u e  S u rv e y
S - A d e n o s y l - - t h i o  
in  v iv o  m e ta b o lis m  o f S -a d
fo rm a tio n  could r e s u lt  in a
cess  such as tra n s a m in a tio
N A D  o r  N A D P  as the acce|
o f S - a d e n o s y l - - t h i o - a - k e
d ia ly z e d  e x tra c ts  p re p a re d
s m a ll  in te s t in e , m u s c le , b 
3 H -L -h o m o c y s te in e  (aden  
in " E X P E R IM E N T A L  P R O
v a r io u s  a s s a y  m ix tu re s  on 
la t io n  o f ra d io a c tiv e  S -a d
re a c tio n  m ix tu re s  in w h ich
(F ig u r e  9 ). T h e  com pound  
and it  e x h ib ite d  a ll  the che
o f the  S - a d e n o s y l - y - t h io - .  
the in v iv o  e x p e r im e n ts .
b u ty ra te , ra d io a c tiv e  p u r i  
f r o m  a s s a y  m ix tu re s  in wh  
No p u rin e s  o r  p u rin e  nucle
-G '-k e to b u ty r  
e n o s y l-L -h o  
v a r ie ty  o f t i  
n o r  o x id a tiV  
p|>tor. T o  in v  
to b u ty ra te  fr l 
f r o m  r a t  kic  
r a in  and te s t  
ijne la b e le d )  
£ E D U R E " .  
A m b e r l ite  C
ate is a  re s u lta n t p ro d u c t o f the
os
m o c ys te in e  a n d , its  e n z y m a tic  
ssues fro m  a d e a m in a tio n  p r o -  
e d e a m in a tio n  w ith  o x yg e n ,
^ s tig a te  the in v it r o  fo rm a tio n  
o m  S -a d e n o s y l-L -h o m o c y s te  in e , 
n e y , l i v e r ,  s p le e n , h e a r t ,
:^s w e re  incubated w ith  S -a d e n o s y l-  
u n d e r the co n d itio n s  d e s c rib e d
e n o s y l-  $  - th io  
k id n e y  and 1 
w as e lu ted  f
ifn ic a l, physi 
&Jk e to b u ty ra t' 
In ad d itio n  to
nes and p u r in 
ich  d ia ly z e d  
os ides w e re
V i t r o
C h ro m a to g ra p h ic  a n a ly s is  o f the  
3 -1 2 0  re s in  re s u lte d  in the  is o -
-a -k e to b u ty r a te  o n ly  f ro m  those
iv e r  e x tra c ts  w e r e  used
~om the  co lu m n s  a t pH 4 . 5 
pal and c h ro m a to g ra p h ic  p ro p e r t ie s  
e p re v io u s ly  id e n tif ie d  d u rin g  
th e  S - a d e n o s y l -J f - th io - a - k e to -  
e n u c leo s id es  w e re  iso la te d
iv e r  e x tra c ts  w e re  used (F ig u r e  9 A ). 
iso la ted  fro m  re a c tio n  m ix tu re s
F ig . 9 . —  C h ro m a |to g ra p h lc  s e p a ra tio n  o f R eaction  p ro d u cts  
produced  by c ru d e  tis s u e
w e re  incubated  in 10 M M  ! 
T r i s - H C l  b u ffe r ,  pH 8 . 5 ,
1 . 0  m l s a m p le s  w e re  appl 
(0 . 7 x 2 0  c m ) and e lu ted
E x tra c ts . C r  
3
-a d e n o s y l-  
ro r 2 h o u rs  a- 
ied to colum n.
o f a re a c tio n  m ix tu re  in  wifi 
g ra p h  o f a  re a c tio n  m ix tu re  
pH g ra d ie n t;  ( • ——— •) ra d i  
m e a s u re d  by the  o rc in o l te 
k e to  ac id s  as m e a s u re d  by 
k e to b u ty ra te  as the s ta n d a  
p a r is o n  o f  t h e ir  c h e m ic a l  
th e  a u th e n tic  com pounds  
ta in in g  com pounds could  




ude d ia ly z e d  tis s u e  e x tra c ts  
H -L -h o m o c y s te in e  and 0 . 1 M  
t  3 7 ° .  A f t e r  d e p ro te in iz a tio n  
s o f A m b e r l i t e  C G —120 re s in
a$ d e s c r ib e d  i 
iph l i v e r  ex  
in w h ich  k 
^ a c t iv ity ;  ( 
s t  w ith  r ib o s  
tine 2 ,4 - d in i  
ij'd. T h e  com  
p.nd c h ro m a te  
m o n st ra te d  
q u a n tita te d  
y l - ^ - t h i o - a
i  F ig u re  5 . A ,  c h ro m a to g ra p h  
t r a c t  w as  used. B , c h ro m a to -
id n ey  e x t r a c t  w as  used. (—-----— )
- )  re d u c in g  com pounds as
e as th e  s ta n d a rd ; (— — — ) 
iro p h e n y lh y d ra z in e  te s t w ith  ex­
p o u n d s  w e re  id e n tif ie d  by c o rn -  
g ra p h ic  p ro p e r t ie s  to  those o f  
in F ig u re  5 . T h e  p u rin e  c o n -  
by th e ir  m o la r  e x tin c tio n  c o e f -  
-k e to b u ty ra te ; A H  , S -a d e n o s y l-
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in  w h ic h  e x tra c ts  f ro m  oth|eh tis s u e s  w ^ re  used . C h ro m a to g ra p h ic  
a n a ly s is  o f c o rre s p o n d in g  ^ e r o - t im e  cc(ntro l m ix tu re s  re s u lte d  in 
th e  re c o v e ry  o f o n ly  ra d io a c tiv e  S -a d e ijio s y l-L -h o rr )o c y s te in e  and 
its  s u lfo x id e  d e r iv a t iv e .
- 6 1 -
T h e  a d d itio n  o f p y r  
a -k e to g lu ta ra te  o r  pyruvatje  
re a c tio n  m ix tu re s  co n ta in in g  
o r  k id n ey  e x tra c ts  fa ile d  t  
th io -Q '-k e to b u ty ra te  above  
tu re s . T h e  fo rm a tio n  o f tl
id o xa l phospljv 
( f in a l cone  
S -a d e n o s V  
enhance the 
the  le v e l obs 
Ipel c o rre s p o n d
late and e ith e r  o—k e to b u ty ra te ,  
^ n tra tio n s  w e re  10 m M ) to
q
1 -  H -L -h o m o c y s te in e  and l iv e r  
fo rm a tio n  o f S -a d e n o s y l-^ f -  
Brved in n o n -s u p p le m en ted  m ix -
r a t e ,  G '-k e to g lu ta ra te  o r  p y ru v a te  a ls o  
re a c tio n  m ix tu re s  w e re  a n a ly ze d  by pad  
p re s e n c e  o f N A D  o r  N A D P  had no e ffe c t  
- th io -Q '-k e to b u ty ra te  as d e te rm in e d  b; 
A m b e r l i t e  C G - 1 2 0  re s in  o f s u p p le m e n t  
re a c tio n  m ix tu re s . N e ith e r  tra n s a m in
ing a m in o  acid  o f Q '-k e to b u ty - 
w as not d e tec ted  w hen the
w ith  N A D  o r  N A D P  as the
-thm a tio n  o f S -a d e n o s y l-J f -
W hen re a c tio n  m ix tu re s  w e re  ir
o f  n itro g e n , S -a d e n o s y l-  
o b s e rv e d . M a n o m e tr ic  m
ty ra te
icu b ated  u n d e r an a tm o s p h e re  
^butyrate  fo rm a tio n  w as  not 
in the p re s e n c e  o f a i r  by the  
W a rb u rg  a p p a ra tu s  re v e a le d  th a t oxygeh  co n su m p tio n  w as  c o in c id e n t
-th io -Q '-k e to
>asurem ents
e r  c h ro m a to g ra p h y  (3 3 ). T h e  
on the  fo rm a tio n  o f S -a d e n o s y l-  
V  c h ro m a to g ra p h ic  a n a ly s is  on 
^d and n o n -s u p p le m en ted
^tion  n o r  o x id a tiv e  d e a m in a tio n  
a c c e p to r  a p p eared  to be in vo lved  in th e  foi—  
iO -Q '-ketobutk
w ith  keto  ac id  fo rm a tio n  
h o m o c ys te in e  to S -a d e n o s ^ /l -^ - th io -o — 
s im i la r  to  the o x id a t iv e  d e a m in a tio n  re
-62 -
T h u s , the d e a m in a tio n  o f S - a d e n o s y l -L -  
k e to b u ty ra te  ap p ea re d  to  be 
a c tio n  c a ta ly z e d  by the k id n ey
and l i v e r  L -a m in o  ac id  o x id a s e . P a r t ia l  p u r if ic a t io n  o f L -a m in o  acid  
o x id as e  fro m  r a t  k id n eys  w as  p e r fo rm e d  as d e s c rib e d  in " E X P E R I­
M E N T A L  P R O C E D U R E " . T h e  s p e c if ic  a c t iv ity  o f the e n zym e  at 
v a r io u s  s tag es  o f p u r ity  w ^s d e te rm in e d  w ith  L - le u c in e ,  L -m e th io n in e  
and S -a d e n o s y l-L -h o m o c y s te in e  as s u b s tra te s . O xygen  consu m p tion  
w as m e a s u re d  w ith  the G ils o n  o xyg rap h  
e n z y m e , 16. 6 m M  s u b s t r a te , 0 .1  M T r
excess  c a ta la s e . T h e  ra tio s  o f specific : a c t iv it ie s  o f S -a d e n o s y l-  
L -h o m o c y s te in e  to L - le u c in e ,  S -a d e n o ^ y l-L -h o m o c y s te in e  to  L -  
m e th io n in e  and L -m e th io n in e  to L - le u c  
s ta n t th ro u g h o u t p u r if ic a t io n  (T a b le  I I ) .
Id e n tif ic a t io n  o f P ro d u c ts  ftrom  the  O x id a tiv e  D e a m in a tio n  o f
S ^ -A d e n o s y l-L -h o m o c y s te in e
ad
W a rb u rg  v e s s e ls  c 
o x id a s e , 25 jjm o le s  o f S -  
T r is - H C l  b u ffe r ,  pH 9 .0  ai 
3 .0  m l w e re  incubated  a t 3
containing part. 
3
37 fo r  1 hour 
co n su m p tio n  w as  m e a s u re d  m a n o m e tr ic  
re a c tio n  w as stopped by m  xing the e n z y
e n o s y l-  H -  
nd 60  un its
in re a c tio n  m ix tu re s  co n ta in in g  
is - H C l  b u ffe r ,  pH 9. 0 ,  and
ne re m a in e d  e s s e n t ia lly  c o n -
ia l ly  p u r if ie d  L -a m in o  ac id  
-h o m o c y s te in e , 300  jjm o le s  o f  
off c a ta la s e  in a to ta l v o lu m e  o f
D u r in g  th is  t im e  oxygen  
a lly .  In one o f  the v e s s e ls  the  
me. s o lu tio n  w ith  1 . 0  m l o f
T a b le  II
S p e c if ic  ac t iv it ie s  d u rin g  p u r if ic a t io n  o f the r a t  k id n ey  L -a m in o  a c id  ox id a s e
P ro c e d u re
S p e c if ic  a c t iv i t ie s 3 R a tio  o f s p e c if ic  a c t iv it ie s
|—
L -L e u c in e  L -M e th io n in e  A H A H : A H : L -M e th io n in e :  
L - le u c in e  L -m e th io n in e  L - le u c in e
C ru d e 0 .0 1 9  0 .0 1 4  --------C -------- -------- 0 . 74
F i r s t  NagSO^^ 
p re c ip ita t io n
H e a t tre a tm e n t
0 .0 3 7  0 .0 2 8  0 .0 1 2  
0 .1 2 1  0 .0 8 9  0 .0 3 7
0. 32 0. 43 0 . 76 ,
0) GO
0 .3 0  0 .4 1  0 .7 3  1
S econd N agS O ^  
p re c ip ita t io n 0 .3 5 8  0 .2 5 2  0 . 1 1 0 0 .3 1  0 . 4 4  0 . 7 1
U n its  p e r  mg p ro te in
L_
S -A d e n o s y l-L -h o m o c y s te in e  
c B e lo w  s e n s it iv ity  o f the a s s a y
s a tu ra te d  co n ta in ed  in a s id e  a r
rn
a m m o n ia  w as  ab so rb ed  by  
th is  a c id  w e re  assayed  fo r  
( 1 1 ) .  T h e  o th e r  re a c tio n  
b o ilin g  w a te r  bath f o r  3 m i 
T h e  re s u lt in g  s u p e rn a ta n t  
120 re s in . A n  e lu tio n  p a tt  
10A  and is c o m p a re d  to th
ra d io a c tiv e  keto  ac id  w h ich  w as e lu ted
o f 4 .5  (F ig u re  10A ) w as not p re s e n t in 
1 0 B ). T h is  com pound e x h ib ite d  a ll  the  
fo r  S -a d e n o s y l-y -th io -G '-k e to b u ty ra te .  
e m e rg e d  fro m  the columns; a t its  chara; 
5 . 7. T a b le  I I I  l is ts  th e  q u a n tita tiv e  r e l  
oxygen uptake and a m m o n i 
S -a d e n o s y l-L -h o m o c y s te iif ie  
to  the  a m o u n t o f S -a d e n o s y l-^ ^ '- th io -o '-  
s p e c if ic  a c t iv i ty  (cpm  p e r  p m o le )  o f the  
o f the  s u b s tra te . T h e  oxygen consum pt 
j jm o le  o f oxygen w as c o n st rrjed p e r  pirn 
k e to b u ty ra te  fo rm e d  in the
-6 4 -
m  o f the v e s s e l. T h e  l ib e ra te d
the H g S C ^  iifi the  c e n te r  [w e ll, and s a m p le s  o f
a m m o n ia  by 
ix tu re s  w e
e rn  o f a  reac
a and keto  ac 
u ti l iz e d  du
lib e ra te d  w as 0 . 93 p m o le  pe
p re s e n c e  o f
re a c tio n  w ith  N e s s le r ’s re a g e n t  
inized e p ro te i ip d  by h eatin g  in a  . 
n and c e n tr ifu g in g  at 5000  x g fo r  5 m in . 
f lu id  w as c h ro m a to g ra p h e d  on A m b e r l i te  C G -  
tio n  m ix tu re  is g iven  in F ig u re  
a t o f  a z e ro - l | im e  c o n tro l (F ig u r e  1 0 B ). T h e  
fro m  the  co lu m n  a t a g ra d ie n t pH 
the z e r o - t im e  c o n tro l (F ig u re
p ro p e r t ie s  p re v io u s ly  d e s c rib e d
3
S -A d e n o s y l-  H -L -h o rh o c y s te in e  
c t e r is t ic  g ra d ie n t pH v a lu e  o f 
q tio n sh ip s  o b s erv e d  betw een
id p ro d u c tio n . T h e  a m o u n t o f
r in g  the  re a c tio n  w as e q u iv a le n t  
< e to b u ty ra te  re c o v e re d , and th e  
d e a m in a te d  p ro d u c t w as 92% th a t 
ion d a ta  in d ica ted  th a t 0 . 48  
o le  o f S - a d e n o s y l -^ f - t h io -a -  
c a ta la s e . T h e  am o u n t o f a m m o n ia  
r  /jm o le  o f keto  a c id  fo rm e d .
-6 5 -
as th e  s ta n d a rd ; (-
y L -a m in o  acid  o x id a s e . T h e  
3
o f S -a d e n o s y t-  H -L -h o m o c y s te in e ,  
, and 60  un its  o f c a ta la s e  in a
F ig .  10. — A ,  c h ro m ato g rap h ic ; s e p a ra tio n  (of re a c tio n  p ro d u cts  
produced  by p a r t ia l ly  p u r if ie d  r a t  k idne  
re a c tio n  m ix tu r e ,  c o n ta in in g  25  p m o le s  
3 00  jjm o le s  o f T r i s - H C l  b u ffe r ,  pH 9 .0  
to ta l v o lu m e  o f 3. 0 m l ,  w as incubated  fo r  1 h o u r a t 3 7 ° .  A f t e r  d e p ro -  
te in iz a t io n ,  the  m ix tu re  w ^s p laced  on A m b e r l ite  C G -1 2 0  re s in  ( 0 . 7  x 
20  c m ) and e lu ted  as d e s c r ib e d  in F ig u re  5. B , e lu tio n  p a tte rn  o f an 
id e n tic a l m ix tu re  d ep ro te iifiized  a t z e ro
(—.... re d u c in g  com pounds as m easu
----- ) iteto ac ids  as
p h e n y lh y d ra z in e  te s t w ith  cmketobutyraty  
r a d io a c t iv ity .  A T K B , S -a d e n o s y l-J f - t  
a d e n o s y l-L -h o m o c y s te in e .
t im e . (-------------) pH g ra d ie n t;
red by the  o rc in o l te s t w ith  r ib o s e  
m e a s u re d  by the  2 , 4 -d in  it  r o -
e as the s ta n d a rd ; (• ---------•)
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S u m m a ry  o f p ro d u cts  re c o v e re d  fro m  S -a d e n o s y l-  H -L -h o m o c y s te in e
Com pound
R e a c tio n  m ix tu r e 3 Z e r o - t im e  c o n tro l
A m o u n t S p e c if ic  
re c o v e re d  a c t iv ity
A m o u n t S p e c if ic  
re c o v e re d  a c t iv ity
jum oles c p m /f jm o le fum oles c p m /y jm o le
S -A d e n o s y l-L -h o m o c y s te in e  
S -A d e n o s y l-^  -th io -Q '-k e to b u ty ra te  
O xygen *3
2 3 . 2 2  2 0 4 ,0 0 0  
2 . 10 1 8 8 ,0 0 0  
1 . 0 0  ------
2 5 . 2 2  2 0 4 ,0 0 0
o —  5
i
A m m o n ia '3 1 . 9 5  ------ -----  -----
R e a c tio n  m ix tu re  d e s c rib e d  in F ig u re  1 0A
D Endogenous va lu e s  s u b tra c te d
S u b s tra te  S p e c if ic ity
In a d d itio n  to the s e v e r a l  n a tu ra l L -a m in o  ac id s  found to  be
-6 8 -
d e a m in a te d  by the k id n ey  L. 
h o m o c y s te in e , L -h o m o c y s |  
found to  s e rv e  as s u b s tra te
w ith  v a r io u s  s u b s tra te s  wais [d e te rm in ec
o f c a ta la s e . T h e  re a c tio n m ix tu re s  co r
s t r a t e ,  150 f jm o le s  o f T r is  
(w hen added) and e n zy m e  




T a b le  IV . S -A d e n o s y l-L - I  
le u c in e , 41% as re a c t iv e  
a d e n o s y l-L -m e th io n in e .  
w as a p p ro x im a te ly  doubled  
m ix tu re s . A c t iv i ty  w ith  L  
the G ils o n  o x yg ra p h  m ethod  
a ffe c t the e le c tro d e  s y s te m  
p a r t ia l ly  p u r if ie d  e n z y m e  i 
s u m p tio n  and keto  ac id  fo r  
o f th e s e  tw o p a ra m e te rs  w
-a m in o  ac id  
e in e  and S — 
s fo r  th is  en
o x id as e  (5 ) ,  S - a d e n o s y l - L -  
^ d e n o s y l-L -m e th io n in e  w e re  
z y m e . T h e  e n zym e  v e lo c ity  
in the  p re s e n c e  and absence
- H C l  b u ffe r ,  
a to ta l vo lu  
on o xyg rap h  
Ifiom ocyste ine  
L -m e th io n i  
ith  a ll subst 
w hen  c a ta la ^  
■hom ocystein  
s in ce  f r e e  
Incubation  
I  W a rb u rg  v  
at ion. Howli 
ds d if f ic u lt  to
ta in ed  1 5 . 0 j j m o l e s  o f s u b -  
pH 9. 0 ,  30  u n its  o f c a ta la s e  
me o f 1 . 5  m l. O xygen  uptake  
and the  re s u lts  a re  show n in
m
w as 30%  as re a c t iv e  as L -  
ne and tw ic e  as a c tiv e  as S -  
ates  tes ted  oxygen co n su m p tio n  
e w as o m itte d  f ro m  the re a c tio n  
e could  not be d e te rm in e d  by 
u lfh y d ry l com pounds a d v e rs e ly  
o f L -h o m o c y s te in e  w ith  th e  
€;ssels d id  r e s u lt  in oxygen  c o n -  
s v e r ,  a m e an in g fu l c o m p a ris o n  
o b ta in  due to the a u to -o x id a tio n
o f th e  L -h o m o c y s te in e .
-69 -
T a b le  IV
R e la t iv e  re a c tio n  v e lo c it ie s
S u b s tra te C a ta la s S p e c if ic
a c t iv i ty 3
% o f L - le u c in e  
a c t iv ity
L -L e u c in e
L -L e u c in e
l_ -M e th io n in e
L -M e th io n in e
S -A d e n o s y l-L -h o m o c y s te in e
S -A d e n o s y l-L -h o m o c y s te in e
S -A d e n o s y l-L -m e th io n in e  




0. 579  
0. 316
0. 424  
0. 203
0 . 172 
0. 090






U n its  p e r  m g p ro te in
-70 -
O p tim a l pH f o r  E n z y m a tic A c t iv ity
o f L -h o m o c y p
T h e  o p tim a l pH ra q g e  fo r  the ox 
L -h o m o c y s te in e  by the p a r t ia l ly  p u r if ie d  
w as f r o m  8 . 8  to  9 . 2 .  F ig u re  11 shows  
v e lo c ity  w ith  S -a d e n o s y l-L .-h o m o c y s te l  
as s u b s tra te s . Incubation  
e n z y m e  in W a rb u rg  v e s s e l^  re v e a le d  th  
and keto  ac id  p ro d u c tio n  o c c u rre d  betw e  
a d e n o s y l-L -m e th io n in e  as s u b s tra te ,  
the  pH in c re a s e d  betw een  7.]7 and 9 . 2  
re p ro d u c ib le  m e a s u re m e n ts  o f  a c t iv ity  
K m  D e te rm in a t io n
id a tiv e  d e a m in a tio n  o f S -a d e n o s y l-  
k id n e y  L -a m in o  acid  o x id ase  
th e  e ffe c t o f  pH on the e n zy m e  
ne, L -m e th ib n in e  and L - le u c in e  
te in e  w ith  the p a r t ia l ly  p u r if ie d  
a t m a x im u m  oxygen consu m p tion  
en pH 8 . 4 and 9 . 0 . W ith  S -
OX’yg en  co n su m p tio n  in c re a s e d  as 
S u b s tra te  la b i l i t y  p re ve n te d  
above pH 9 . 2 .
R e a c tio n  m ix tu re s  co n ta in in g  the  
ac id  o x id ase  and v a ry in g  afnounts o f S — 
ran g in g  f ro m  0 . 005  M  to  0 . 022 M  w e re  
ab sen ce  o f c a ta la s e  and ox i/gen  consum  
G ils o n  o x yg ra p h . A  L in e w le a v e r -B u r k
s t r a te  c o n c e n tra tio n s  v e rs u s  the v e lo c it
-2
x  10 M  fo r  S -a d e n o s y l-L j-h o m o c y s te i  
oxygen u t i l iz e d  p e r  m in  p e r  m g p ro te in  
(F ig u r e  12). In the absenc e o f c a ta la s e
s a m e  and th a t fo r  V m a x  wcis e x a c tly  doubled . T h e  K m  v a lu e  ob ta ined
p a r t ia l ly  p u r if ie d  L -a m in o  
a d e n o s y l-L -h o m o c y s te in e  
incubated  in the p re s e n c e  and 
lotion w as m e a s u re d  w ith  the
R e c ip ro c a l p lo t (4 0 ) o f  the s u b -  
ies gave a  K m  v a lu e  o f 2 . 48  
ne and a V m a x  o f 0 . 2 / jm o le  o f  
in the .p res e n c e  o f c a ta la s e  
the v a lu e  fo r  K m  re m a in e d  the
F ig . 1 1 . —  E ffe c t  
L -h o m o c y s te in e  ( a - O ) ,
(Z k —Zk )• T h e  re a c tio n  m  
a m in o  ac id  o x id a s e , 2 0  /jrrjioles o f  subst 
150 fjm o le s  o f T r i s - H C l  b u ffe r  ( fo r  the  
j jm o le s  o f g ly c in e  —  NaO h
o f pH on the  
L -m e th io n in  
x tu re s  consi
ra te  o f  o x id a tio n  o f  S -a d e n o s y l-  
b ( □ — □  ) and L - le u c in e
to ta l v o lu m e  o f 1 . 5  m l.  O xygen  consurnpt
b u ffe r  ( fo r
jsted o f p a r t ia l ly  p u r if ie d  L -  
r a te ,  45  u n its  o f c a ta la s e , and 
ran g e  o f 7 . 0 to 9 . 0 ) o r  150 
th e  ra n g e  o f 9. 1 to 1 1 . 0 )  in a 
ion w as  m e a s u re d  w ith
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7 .5  8.0 8.5 9 .0  9.5
FINAL pH
10.0 10.5
F ig . 12. —  L in ew ' 
v e lo c ity  v e rs u s  S -a d e n o s y l 
p re s e n c e  ( 0 — 0  ) and abse  
g ra p h  w as used to m e a s u n  
o f 0 . 1 M  T r is - H C l  b u ffe r ,  
and v a ry in g  am ounts o f S -  
c e n tra t io n  o f c a ta la s e  (whe
d a v e r - B u r k d
-7 3 -
ouble r e c ip ro c a l p lo t o f  in it ia l
-L -h o m o c y s  
:nce ( 0- 0 )
; oxygen con^ 
pH 9. 0 ,  exc  
a d e n o s y l-L -  
n added) w as
te in e  c o n c e n tra tio n  in the
o f c a ta la s e . T h e  G ils o n  o x y -  
u m p tio n  in re a c tio n  m ix tu re s  
ass p a r t ia l ly  p u r if ie d  e n zy m e  
h o m o c y s te in e . T h e  f in a l  c o n -  
30  u n its  p e r  m l.
-74 -
(S-ADENOSVL-L-HOMOCYSTEINE x l0- 2 M)- l
-7 5 -
fo r  L - le u c in e  w ith  the pari 
1 . 2 5  x 1CT2 M  (F ig u r e  13) 
10- ^ (F ig u re  14) .  T h e  V r r  
a ls o  w e re  doubled w hen ca  
m ix tu re s .
tJicfUy p u r if ie d  L -a m in o  a c id  o x id ase  w as  
- -m e th io n in e  w as  1 . 8 2  x 
1:h th ese  tw o s u b s tra te s  
itte d  f ro m  the  re a c tio n
P e rfu s io n  E x p e r im e n ts
T h e  tech n iq u es  usejd 
in " E X P E R IM E N T A L  P R O
fo r  p e rfu s ip n  o f r a t  l iv p r s  a re  d e s c rib e d  
C E D U R E " . r a t  l i v e r  w e ig h in g  16. 0  g w as
p e rfu s e d  fo r  20  m in  w ith  9j5 m l o f  K r e b ^ -R in g e r  b ic a rb o n a te  s o lu tio n
co n ta in in g  red  blood c e lls  ^rjd s e ru m  aljau 
s o lu tio n  co n ta in in g  300  ;jm t>l4s o f S -a d e
cpm  p e r  /um ole) w as  added  
at an a v e ra g e  ra te  o f  19 m  
and 150 m in  a f te r  a d d itio n  
w e re  re m o ve d  and d e p ro te  
T h e  p re c ip ita te  w as re m o  
f lu id s  w e re  a d ju sted  to  pH  
A m b e r l i t e  C G -1 2 0  re s in .
L -h o m o c y s te in e  by S -a d e n  
found to  be h ig h ly  a c tiv e  in
and th a t fo r  
ax v a lu e s  w i 
a la s e  w as  o
to  the p erfu s  
p e r  m in . 
o f th e  s u b s tr  
n ize d  by the  
d by c e n t r i f  
2. 9 w ith  NaO
ve
H y d ro ly s is  o 
D s y l-L -h o m c
c e l l - f r e e  ra
m in . S ix  m l o f  a b u ffe re d  
3,n o s y l-  H -L -h o m o c y s te in e  (2 0 4 ,0 0 0  
a te  and p e rfu s io n  w as continued  
t  t im e  in te rv a ls  o f 3 0 , 9 0 , 120 
a te , 5 m l s a m p le s  o f the  p e rfu s a te
a d d itio n  o f t r ic h lo r o a c e t ic  a c id .
'jjgation  and the s u p e rn a ta n t  
H and chronhatographed  on 
r the  s u b s tra te  to  adeno sine  and
T
c y s te in e  h y d ro la s e , p re v io u s ly  
:: l i v e r  ex tra je ts  (1 9 ) ,  d id  not
F ig . 13. —  L in e w p a v e r -B u r k  d
76-
ouble re c ip r o c a l p lo t o f  in ita l
c o n c e n tra tio n  in th e  p re s e n c e  ( O - O )
e n tra t io n  o f c a ta la s e  (w hen added) w as  30
v e lo c ity  v e rs u s  L - le u c in e  
and absence ( 0 - 0 ) o f ca lta lase . T h e
m e a s u re  oxygen co n su m p tio n  in re a c tio n  m ix tu re s  o f excess  p a r t ia l ly  
p u r if ie d  e n z y m e , 0 . 1 M  T ^ is - H C l  b u ffe r ,  pH 9 . 0 ,  
o f L - le u c in e .  T h e  f in a l cpnc
G ils o n  o x yg ra p h  w as used to
and v a ry in g  am ounts
u n its  p e r  m l.
-77 -
L -L E U C IN E  x I0 -2 m )-I
T h e
v e lo c ity  v e rs u s  L -m e th io r  
and ab sen ce  C O - O )  o f c a  
m e a s u re  oxygen  c o n su m p tio n  in re a c t ip  
b u ffe r ,  pH 8 . 5 ,  excess  p a r t ia l ly  purifip * 
o f L -m e th io n in e . T h e  f in ^ l c o n c e n tra ti
irie c o n c e n tre  
a la s e .
F ig . 14. —  L in e w e a v e r -B u rk  dpuble re c ip ro c a l p lo t o f in it ia l
t io n  in the  p re s e n c e  ( 0 - 0 )  
G ils o n  o x yg ra p h  w as used to  
n m ix tu re s  o f 0 . 1 M  T r is - H C l
d e n zym e  and v a ry in g  am ounts  
on o f c a ta la s e  (w hen added)
w as 30  u n its  p e r  m l.
-79 -
0 0.5 1.0 1.5
( L-METHIONINE x 10~2M)~1
-8 0 -
o c c u r. C o m p le te  re c o v e ry  
o b ta in ed  in a ii  s a m p le s  and 
$ - th io -a -k e to b u ty r a te  w as
A n  id e n tic a l perfusiorji e x p e r im e n t w as  p e rfo b  
each  o f ad en o sin e  and L -h o m o c y s te in e  ds s u b s tra te ^
w e re  re m o v e d  a t the v a r io u s ' t im e  in te rv a ls  s ta te d  ail
■ie p re se n c e  
;:n, A  s a m p l
and c h ro m a to g ra p h ic a lly  an 
h o m o c ys te in e  on A m b e r l ite
ob ta ined  b e fo re  the  a d d itio n  p f the su b st
g ra p h ic  c o n tro l. A f t e r  30  (min o f perfus
o f the  S -a d e  
no ra d io a c t i  
d e te c te d .
n o s y l-L -h o m o c y s te in e  w as  
il/e  adeno sine  o r  S -a d e n o s y l-
a ly z e d  fo r  th  
C G - 120  re s
-h o m o c y s te i
o f the  2 . 5 holur p erfu s io r) e x p e r im e n t . T h e
20  jjm o le s  o f S -a d e n o s y l-L  
unchanged f o r  the d u ra tio n
adeno sine  w as a p p a re n tly  m e ta b o liz e d  cjuite ra p id ly
the  in it ia l  am o u n t w as  re c o v e re d  a f te r  ^ 0  m in  o f p e rfu s io n  and none w as  
re c o v e re d  a f te r  90 m in .
m ed w ith  500  jjm o le s  
P e r fu s a te  s a m p le s
b o v e , d e p ro te in iz e d  
o f S - a d e n o s y l - L -  
e o f the p e rfu s a te
ra te s  served) as the c h ro m a to ­
io n , th e  to t^ l p e rfu s a te  co n ta in ed  
ihe, and th is  am o u n t re m a in e d
s in c e  o n ly  2 0 % o f
D IS C U S S IO N
” , h e a r t ,  sp l 
compound in
S -A d e n o s y l-L -m e th ip n in e  is a  p 
in a  v a r ie ty  o f b io lo g ic a l s y s te m s . In tffv 
e lu d in g  a d re n a l g la n d , l iv e  
been show n to  co n ta in  th is  
10 to  48 ^jg p e r  g (4 ) ,  and rhany o f th ese  
m e th y la s e  a c t iv ity  w ith  S -a d e n o s y l -L - r p  
d o n o r (4 7 , 5 9 ). T h e  e n z y m a tic  re m o v a  
f ro m  th is  com pound re s u lts  in th e  fo rm
h o m o c y s te in e . In v i t r o  stc  
cated  the p re se n c e  o f an er 
la s e ,  in c e l l - f r e e  r a t  l iv e r
h y d ro ly s is  o f S -a d e n o s y l- t .-^ o m o c y s te in e  
c y s te in e . F ro m  th is  s tu d y  
in v e s tig a to rs  to  s ta te  w heth  
in v iv o  o r  w h e th e r  it is m e t
I f  th e  S -a d e n o s y l-L -h o m o c  
by w h ich  S -a d e n o s y l-L -h o  
the h o m o c ys te in e  g e n e ra te d
r in c ip le  m e th y l g ro u p  d o n o r  
e r a t  s e v e ra l t is s u e s  in -  
e en , k id n e y , lung and b ra in  have  
c o n ce n tra tio n s  ra n g in g  f ro m  
tis s u e s  e x h ib it  s p e c if ic  t r a n s -  
e th io n in e  as the  m e th y l
d ies  by D e  L  
z y m e , S -a d e , 
e x tra c ts  w h i
in v it r o  it  w  
e r  S -a d en o sy ' 
a b o lize d  th rb
y s te in e  h yd r  
(n o c y s te in e  i^ 
f ro m  th is  r>
ich
o f the la b ile  m e th y l g ro u p  
dtion  o f S -a d e n o s y l -L -  
a H ab a  and C an to n i (1 9 ) in d i-  
n o s y l-L -h o fn o c y s te in e  h y d ro -  
c a ta ly z e q  the  r e v e r s ib le  
to adeno sine  and L -h o m o -  
■ as not p o s s ib le  .fo r these  
1-L -h o m o c y s te in e  is h y d ro ly ze d  
ugh a pathw ay not y e t d is c o v e re d , 
^ la s e  systenji is the m e c h a n is m  
m e ta b o liz e d  in m a m m a ls , then  
e a c tio n  should  be u t i l iz e d  in the
-8 1 -
fo rm a tio n  o f m e th io n in e . T h e  p re s e n c e  o f tra n s  m e th y l as e s y s te m s  
in v o lv in g  h o m o c ys te in e  have been e s ta b lis h e d  in m a m m a ls . T h e s e
y sw o u ld  in c lu d e  d im e th y lth e tin :L -h o m o c ;  
E C  2 . 1. 1 . 3 ,  (2 8 ) ,  N 5 -m e tjh y l- te tra h y d  
t r a n s fe ra s e  (3 6 , 5 4 , 70) and b e ta in e :L  
f e r a s e ,  E C  2 . 1 . 1 . 5 ,  (3 7 ). S in c e  m a m  
s e r in e  h y d ro - ly a s e  (d e a m in a tin g ) , E C  4
-8 2 -
, E C  4 . 2 . 1 . 1
L.
h y d ro - ly a s e  (d e a m in a tin g )  
t ra n s s u lfu ra t io n  re a c tio n  th ro u g h  the  fa  
s u lfu r  a to m  o f h o m o c ys te in e  could  u lt i  
in o rg a n ic  s u lfa te  o r  ta u r in e  v ia  c y s te in  
co u ld  be e x c re te d  as a -k e to b u ty ra te ,  
ly a s e  (d e a m in a tin g ) , E C  4 f 4. 1 . 2 ,  (3 2 )  
l i v e r ,  k id n ey  and p a n c re a s  could a ls o  I 
O '-k e to b u ty ra te  f r o m  the  h p m o c ys te in e  
h o m o c y s te in e . S e v e ra l  in v e s tig a to rs  
m e c h a n is m s  w h e re b y  S -a d e n o s y l-L -h o  
m e th y l a c c e p to r  f ro m  m e th y ltre ta h y d rc  
fo r  th is  m e c h a n is m  has not been o b ta in
tw o  s e p a ra te  e n z y m e s , S  
S —r ib o s y l-L -h o m o c y s te in d  
o f f r e e  h o m o c ys te in e  fro m
a d e n o s y l-L . 
c le a va g e  en 
S -a d e n o s y l-
te in e  S -m e th y lt r a n s fe r a s e ,
ip o fo la te :L -h o m o c y s te in e  m e th y l-
.
h o m o cys te irie  S -m e th y l tra n s  -  
m a lia n  s y s te m s  a ls o  co n ta in  L -  
2 . 1 . 1 3 , (5 8 ) and L -h o m o s e r in e  
5 , (4 2 ,  43) w h ich  c a ta ly z e  a 
rm a tio n  c y s ta th io n in e , the  
a te ly  a p p e a r in the  u r in e  as 
i|e, w h e re a s  th e  c a rb o n  s k e le to n  
H o m o c y s te in e  h y d ro g e n s u lfid e  
p re v io u s ly  d e m o n s tra te d  in r a t  
e in vo lved  in the  fo rm a tio n  o f
ifnoiety o f S - a d e n o s y l - L -  
2 7 , 3 0 ,  54 ) have p o stu la ted  
m o c ys te in e  a ls o  s e rv e d  as the  
fo lic  a c id ; but d ir e c t  e v id en ce  
ed (2 2 , 2 9 ,  6 3 ). In b a c te r ia  
h o m o c ys te in e  n u c le o s id a s e  and 
z y m e , c a ta ly z e  the  g e n e ra tio n  
L -h o m o c y s te in e  v ia  fo rm a tio n
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o f the in te rm e d ia te  S -r ib o e y l-L -h o m o c ^ /;
;cted  in r a t  
3c y s te in e  in
detBe n zy m e s  have not been  
fa te  o f S -ad en o sy l-L -h o m < t>  
in S c h e m e  I I I .
W hen S -a d e n o s y l  
m o ie ty  w as a d m in is te re d  i 
w as e x c re te d  in the u r in e
into  tis s u e  p ro te in s . I t  woi
lO s y l-L -h o m c  
th e s e  a n im a ls
h o m o c ys te in e  f r o m  S -a d e n  
a n a ly s is  o f the u r in e  f ro m  
10% o f the ra d io is o to p e  p re s e n t w as ass  
T h e  re m a in d e r  o f the t r i t iu m  in the u r in
ti.
tn
L ne t r i t ia te d  in the  h o m o c ys te in e  
to ra ts  m o s t o f the  ra d io is o to p e
-h o m o c y s te i  
in traven o u s ly
\|/h ile  o n ly  trd c e  am ounts W ere  in c o rp o ra te d  
uld  a p p e a r th
m a m m a lia n  s y s te m  is e x tq e m e ly  p o o r vyith re g a rd  to the u t i l iz a t io n  o f
^ cyste in e . C h ro m a to g ra p h ic  
d e m o n s tra te d  th a t le s s  than
a  p re v io u s ly  u n id e n tifie d  k^ 
S -a d e n o s y l- l_ -h o m o c y s te ir j  
L -h o m o c y s te in e  (adenosine
w ith in  4 to 5 h o u rs . C hrorhe^tographic  
th a t both the s u lfu r  a to m  and th e  adenos
pound re m a in e d  a ss o c ia te d
t<t> ac id . A s  
3
e -  H , ra ts  i 
la b e le d ) o r
3 5 S  e x c re te d  about 55% o f :he ra d io is o to p e  a d m in is te re d  (3 H o r  3 3 S )
e x c r e to r y  p ro d u c t. T h e s e  d ^ ta  suggest
s te in e  (2 5 , 4 6 );  h o w e v e r , these  
s su e s . T h e  a p p a re n t m e ta b o lic  
e m a m m a lia n  s y s te m  is shown
a t the o v e r - a l l  eco n o m y o f the
o c ia te d  w ith  Q '-k e to b u ty ra te , 
e w as found a ss o c ia te d  w ith  
w ith  the ra ts  a d m in is te re d
g
injected w ith  S -a d e n o s y l-  H -  
fe -a d e n o s y l-L -h o m o c y s te in e -
d n a lys is  o f th ese  u r in e s  re v e a le d  
ine m o ie ty  o f the p a re n t c o m -  
wjith the p re v io u s ly  u n id e n tifie d  keto  ac id
th a t the th io e th e r  lin k a g e  o f
S-ADENOSYL HOMOCYSTEINE
S04= + PYRUVATE TAURINE
Scheme HL
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S -a d e n o s y l-L -h o m o c y s te ir t ie  
th a t th is  com pound underw ^  
the  u r in e .
P u r if ic a t io n  o f th is  
to  those used fo r  the  p u r if i  
v id ed  s u ff ic ie n t  c r y s ta l l in e  
c h a ra c te r iz a t io n . A n a ly t i  
c h e m ic a l,  e le m e n ta l and u 
and in fo rm a tio n  obta ined
e x c re to ry  p 
c a tio n  o f S  
com pound fo  
Cal d a ta  on th 
th a v io le t anc 
orn the  ra d icf r
in d ic a te  the c h e m ic a l s t ru c tu re  o f the  e
a d e n o s y l-  - t h  io -a -k e to b u  
T o  in v e s tig a te  the  i 
Q '-k e to b u ty ra te , v a r io u s  ra  
to  d e a m in a te  S -a d e n o s y l-  
fa c i l i ta te  tra n s a m in a tio n  o
L
th e  keto  acid  d e r iv a t iv e  o f
by k id n e y  and l i v e r  e x tra c  
d e a m in a tio n  w ith  N A D  o r
S in c e  the d e a m in a tio n  o f S  
w ith  oxygen u t i l iz a t io n ,  the 
d a tiv e  d e a m in a tio n  o f L --am
w as not re  
nt d e am in a ti
a d ily  h y d ro ly ze d  in v iv o , but 
on and w as e lim in a te d  in
hoduct by p ro c e d u re s  s im i la r  
a d e n o s y l-L -h o m o c y s te in e  p r o -  
r  its  c h e m ic a l and p h y s ic a l 
p u r if ie d  com pound inc lu d in g  
in fra re d  s p e c tra l a n a ly s e s ,  
iso tope t r a c e r  e x p e r im e n ts  
x c r e to r y  p ro d u c t to be S -  
w n  in F o rm u la  I I I .
S -a d e n o s y l-  
tpJ and n e ith e  
N A D P  as the
-a d e n o s y l-L  
re a c tio n  appji 
ino acids  ca ta ly z e d  by the k id n e y  and l i v e r  
L —a m in o  ac id  o x id a s e . Th^s e n zym e  w £ls p a r t ia l ly  p u r if ie d  f r o m  r a t
t |y ra te , as shp'
n v it r o  fo rm a tio n  o f S - a d e n o s y l - ^ - t h io -  
t t is s u e s  wer)e s u rv e y e d  fo r  th e ir  a b i l i ty
ne u n d e r c o n d itio n s  w h ich  w ould-h o m o c y s te ir  
o x id a tiv e  d e a m in a tio n . T h e  fo rm a tio n  o f
l|_ -h o m o cyste in e  w as  c a ta ly z e d  
r  t ra n s a m in a tio n  n o r o x id a tiv e
cicceptors ap p ea re d  to  be in vo lved  
h o m o c ys te in e  w as  c o n c o m ita n t  
e a re d  to be s im i la r  to the o x i -
a  p ro d u c t o f the re a c tio n .
d e c re a s e s  in to ta l re c o v e ry .
in w h ich  S - a d e n o s y l - L -
k id n ey s  by the  m ethod o f S la n c h a rd  e t a l. (6 ) . T h e  f i r s t  fo u r  s tep s  
o f th is  p ro c e d u re  y ie ld e d  cl 2 0 - fo ld  p u r if ic a t io n  and re s u lte d  in 40  to  
50% re c o v e ry  o f the  enzynHe in i t ia l ly  p re s e n t in the c ru d e  fra c t io n  
F u r th e r  p u r if ic a t io n  re s u lte d  in s e v e re
T h e  r e la t iv e  v e lo c it ie s  o b ta in ed  w ith  S -J-adenosyl-L -J-hom ocysteine, 
L -m e th io n in e  and L - le u c ir ie  as s u b s tra te s  fo r  the r a t  k id n e y  L —a m in o  
a c id  o x id as e  a t v a r io u s  s tages  o f p u rrty  suggested  th a t S - a d e n o s y l - L -  
h o m o c y s te in e  could  s e rv e  as a s u b s tra te  f o r  th is  e rizy m e . C h ro m a ­
to g ra p h ic  a n a ly s is  o f re a c tio n  m ix tu re s  
h o m o c y s te in e  w as incubated  w ith  the p a r t ia l ly  p u r if ie d  k id n e y  e n zy m e  
re s u lte d  in the  id e n tif ic a t io n  o f S -a d e n o s y l-^ - th io -a -k e to b u ty r a te  as
T h e  q u a n tita tiv e  re la tio r is h ip s  o b s erv e d  
betw een  oxygen c o n s u m p tio n , keto  acid
S -a d e n o s y l-L -h o m o c y s te in e  in the p re s e n c e  o f the p a r t ia l ly  p u r if ie d  
o x id as e  w e re  id e n tic a l to those p re v io u s ly  o b s e rv e d  f o r  th e  o x id a tiv e  
d e a m in a tio n  o f s e v e ra l n a tu ra l L -a rn in o  ac id s  by th is  e n zy m e  (5 ).
T h e  K m  v a lu e  fo r  $ - a d e n o s y l -L
f o r  L - le u c in e  and 1 .3  t im e s  th a t o b s ery e d  fo r  L -m e th io n in e . T h e  
K m  f o r  L - le u c in e  a g re e d  w ith  th a t o b ta in ed  by o th e^  in v e s tig a to rs  
(4 8 ) ,  and the  K m  fo r  L -m e th io n in e  has
S -a d e n o s y l-
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l i t e r a t u r e .  T h e  V m a x  fo r
f o r  L - le u c in e  and L -m e th ip n in e  w e re  m e a s u re d  in the absence o f c a ta la s e
and a m m o n ia  p ro d u c tio n  fro m
-h o m o c y s te in e  w as tw ic e  th a t
not p re v io u s ly  ap p ea re d  in the  
-h o m o c y s te in e  as w e ll  as those
-8 7 -
T h e  v a lu e s  o b ta in ed  f o r  a ll
in the p re se n c e  o f c a ta la s e  
d u rin g  the o x id a tiv e  d e a m in a tio n  re a c tio  
o x id as e  w i l l  re p le n is h  o n e -h a lf  o f th e  ox; 
(R e a c tio n  D , " H IS T O R Y " ) .  T h e r e f o r e ,
th re e  s u b s tra te s  w e re  tw ic e  those o b ta in ed
B re a k d o w r
m e as u re m ejn t o f oxygen c o n -  
u m p tio n  in the p re s e n c e  o f c a ta la s e  re s u lts  in v a lu e s  w h ich  a re  o n e -
h a lf  those obta ined  in the  a Dsence o f c a ta la s e . K e to  a c id  fo rm a tio n  f r o m
S -a d e n o s y l-L -h o m o c y s te in e , L - le u c in e
o f c a ta la s e  w as  not d e te c te  
cau sed  the d e c a rb o x y la tio n
d , s in c e  the  
o f these  keto
ipydrogen p e ro x id e  fo rm e d  
ac id s  to  the  c o rre s p o n d in g
a c id  w ith  one le s s  c a rb o n  a[s show n in R e a c tio n  F  ( " H IS T O R Y ”). T h e
-a m in o  ac id  o x id ase  found ine v id e n c e  p re s e n te d  c le a r ly  
r a t  k id n e y  and l i v e r  o x id a ti 
as d e s c rib e d  in R e a c tio n  J.
mS -A d e n o s y l-L -h o m o c y s te i
S -A d e n o s y l-^ '- th io -
S -A d e n o s y l-L -m e th io n in e  a lso  
f o r  the  L -a m in o  ac id  o x id a s e . T h e  la b il
folin e  pH va lu e s  n e c e s s a ry  
fo rm a tio n  o f d e c o m p o s itio r  
by the e n z y m e . H o w e v e r ,
show s th a t L. 
v e ly  d e a m in a te s  S -a d e n d s y l-L -h o m o c y s te in e
e +  0 2 +
aqtr  e n zym e  
p ro d u cts  wh  
l_ -h o m o s e r in
o f the h yd ro g en  p e ro x id e  fo rm e d  
n c a ta ly z e d  by the  L -a m in o  ac id  
yg en  u t i l iz e d  in th e  re a c tio n
o r  L -m e th io n in e  in the absence
»~LO
2-[k e to b u ty ra te  +  NH + H O p
3 ^ c- (J)
a p p eared  to s e rv e  as a s u b s tra te  
i ty  o f  th is  com pound a t the  a lk a -  
ion  m a y  have re s u lte d  in the  
ich  w e r e  s u b se q u e n tly  d e a m in a te d  
e ,  the m o s t l ik e ly  d e c o m p o s itio n
-8 8 -
p ro d u c t w h ich  could  be d e a m in a te d , dicjd not s e r v e  as a  s u b s tra te  w hen
in cu b ated  w ith  the p a r t ia l l  
c y s te in e  w ith  the p a r t ia l ly  
oxygen  u t i l iz a t io n  and keto  
o f L -h o m o c y s te in e  to spori 
ta te d  the  fo rm a tio n  o f com  
t ic a l ly  a c tiv e  than L -h o m c
y p u r if ie d  en 
p u r if ie d  L -a
k e to b u ty ra te  f r o m  L -h o m d c y s te in e  w as  
oxidcise p re p a ra tio n .
In a d d itio n  to  the o
g e n s u lfid e  ly a s e  (d e a m in a tin g ) w h ich  c a ta ly z e s  the  fo rm a tio n  o f a -
zy m e . In cu b atio n  o f L -h o m o -  
m in o  a c id  o x id ase  re s u lte d  in 
a c id  fo rm a tio n . T h e  h igh s u s c e p t ib ili ty  
taneous c h e m ic a l o x id a tio n  m a y  have f a c i l i -  
pounds w h ic h  w e re  m o re  o r  le s s  e n z y m a -  
c y s te in e  its e lf .  L -H o m o c y s te in e  h y d ro -
not p re s e n t in the  L -a m in o  ac id
x id a tiv e  deanfiination  o f S - a d e n o s y l - L -
h o m o c y s te in e , the h y d ro ly t ic  c le a va g e
and L -h o m o c y s te in e  w as q.a ta ly z e d  by t
re s u lts  in the  fo rm a tio n  o f S -a d e n o s y l-
of th is  com pound to adeno sine  
n e  c ru d e  d ia ly z e d  l i v e r  e x tra c ts .
T h e  ad en o sin e  re s u lt in g  frlom  h y d ro ly s is  w as  s u b s e q u e n tly  c o n v e rte d  to  
in o s in e , h ypoxanth ine  and ad en in e  by erjizym es p re v io u s ly  d e m o n s tra te d  
in  l i v e r  e x tra c ts  (1 7 , 3 4 ,  3 5 ).
T h u s , tw o  m e ch a n is m s  can be d e m o n s tra te d  fo r  the e n z y m a tic  
b reakd o w n  o f S -a d e n o s y l-L -h o m o c y s te in e  by the r a t  in v i t r o .  O ne r e ­
a c tio n  is c a ta ly z e d  by the S idney  and l i y e r  L -a m in o  a c id  o x id ase  and
o th e r  re a c tio n  d e tec ted  in the  l iv e r  is c a ta ly z e d  by S - a d e n o s y l - L -
h o m o c y s te in e  h y d ro la s e  a r d re s u lts  in the fo rm a tio n  o f adeno sine  and
^ -th io -Q '-k e to  b u ty ra te . T h e
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L -h o m o c y s te in e . T h e  in v 
a d e n o s y l-L -h o m o c y s te in e  
h y d ro ly z e d  but w as  deam irj. 
a d e n o s y l-  ^ '-th io -G '-k e to b u  
m e n ts  d e m o n s tra te d  th a t S
o r  d e a m in a te d . H o w e v e r ,  
s in e  and L -h o m o c y s te in e  d 
am ounts  o f S -a d e n o s y l-L - l  
h ig h ly  a c tiv e  e ry th ro c y te  
re m o v e  the a v a ila b le  adend
a d m in is te re d  
ated  and e l i  
tjy ra te . T h e  
-a d e n o s y l-L  
p e rfu s io n  w i  
id re s u lt  in t  
Ifaqmocystein  
enosine  dea  
s in e . T h e  1
ad
to  ad en o sin e  and l_ -h o m o c y s te in e  but re  
a d e n o s y l-L -h o m o c y s te in e .  
th a t S -a d e n o s y l-L -h o m o c y js  
be s u b se q u e n tly  h y d ro ly z e d  
ase w as not d e te c ted  in m u
o r  k id n e y s , the com pound  
ly t ic a l ly  c le a v e d  but could
ivo  s tu d ies  c jle a r ly  d e m o n s tra te d  th a t S -
in tra v e n o u s ly  w as  not r e a d ily  
in a ted  in  the u r in e  as S -m
R esults  o f  l id e r  p e rfu s io n  e x p e r i -  
h o m o c y s te in e  w as  not h y d ro ly z e d  
i|th e q u im o la r  am ounts  o f a d e n o -  
oe fo rm a tio n  o f  m e a s u ra b le  
even  in the p re s e n c e  o f the  
m in as e  w h ich  w ou ld  tend to
T h is  does r 
te in e  fo rm e  
S in c e  S -a
s o le , sp leen  
fo rm e d  in the  
be o x id a tiv e l
iv e r  c e l ls  a p p e a r  to be p e rm e a b le  
la t iv e ly  im p e rm e a b le  to  S -  
ot p re c lu d e  the  p o s s ib il ity  
d in t r a c e l lu la r ly  in the  l i v e r  could  
d e n o s y l-L -h o m o c y s te in e  h y d r o l-  
h e a r t ,  b r a in ,  s m a ll  in te s t in e ,  
s e  tis s u e s  w ould  not be h y d ro -  
y  d e a m in a te d  in the  k id n e y  and
e lim in a te d  in the  u r in e .
S U M M A R Y
W hen S -a d e n o s y l-L
m o ie ty  w as a d m in is te re d  in tra v e n o u s ly
ra d io is o to p e  w as  in c o rp o ra te d  into p ro te in  m e th io n in e  o r  e x c re te d  as
a -k e to b u ty ra te . F r o m  70 tjo
ra d io a c t iv e ly  la b e le d  m oiet
a ls o  re m a in e d  a ss o c ia te d  w ith  the  keto
unknown com pound w as iso  
and p h y s ic a l a n a lyses  o f the  
s tru c tu re  to be S -a d e n o s y l  
e x p e r im e n ts  d e m o n s tra te d
-h o m o c y s te in e  t r i t ia te d  i
80% o f the
a p re v io u s ly  u n id e n tifie d  keto  ac id  w h ich  w as excretjed  in th e  u r in e . T h e
w 35a d e n o s y l-  H -L -h o m o c y s te in d  and S -a d e n o s y l-L -h o m o c y s te in e -  S
n the h o m o c ys te in e
to r a ts ,  les^  than  15% o f the
t r i t iu m  was found ass o c ia te d  w ith
ies  o f in tra v e n o u s ly  a d m in is te re d  S
ated fro m  th e  u r in e  and c u r if ie d . C h e m ic a l
c r y s ta l lin e
r e a d i ly  h y d ro ly ze d  by the  S -a d e n o s y l-L -h o m o c y s te in e  h y d ro la s e
p re v io u s ly  d e m o n s tra te d  in c e l l - f r e e  l i v e r  e x tra c ts  but w as  d e a m in a te d
and e lim in a te d  in the u r in e  as S -a d en o s
T h e  in v i t r o  fo rm a t
£  - th io -a -k e to b u ty r a te
s y l-L -h o m oth a t S -a d e n c
s tu d ie d  by incubating  S ~ a d p r|o s y l- H -L -h o m o c y s te in e  w ith  v a r io u s  r a t
ac id  e x c r e to r y  p ro d u c t. T h e
com pound r svea led  its c h e m ic a l  
T h e s e  in v iv o  
c ys te in e  w as not
y l - $  - th io -a -k e to b u ty r a te .
ion o f S -a d e n o s y l - - th io -a -k e to b u ty r a te  w as
tis s u e s  and c h ro m a to g ra p h  
th e  d e a m in a te d  p ro d u c t. T
o c c u rre d  o n ly  in re a c tio n  rtnijxtures in w 
w e re  used. T h is  re a c tio n w as found to
h ich  k id n e y  and l i v e r  e x tra c ts  
be c a ta ly z e d  by the  g e n e ra l L -
a m in o  ac id  o x id as e  w h ic h  had been p re v io u s ly  d e tec ted  in the  r a t  k id n ey  
and l iv e r .  T h e  c h a r a c te r is t ic s  o f the o k id a tiv e  d e a m in a tio n  o f S -
a d e n o s y l-L -h o m o c y s te in e  
a c id  o x id ase  w e re  e x a m in
by the p a r tia ' 
ed and com pai
o f L - le u c in e  and L -m e th io ip in e  by the s
frS e  e x tra c tsA  s u rv e y  o f c e l l -  
p re s e n c e  o f S -a d e n o s y l-L  
a d e n o s y l-L -h o m o c y s te in e  
th a t th e  l i v e r  w as the o n ly  
o f th is  e n z y m e . H o w e v e r ,  
a b i l i ty  o f l i v e r  c e lls  to  S -  
S -A d e n o s y l-L -h o m  
w as not r e a d i ly  h y d ro ly ze d
o n ly  m a jo r  o rg a n  o f the  r a t  
to be im p e rm e a b le  to the s 
fo rm e d  in t r a c e l lu la r ly  in 
and L -h o m o c y s te in e . S -.
th
Ad
ic a l ly  a n a ly z  
he d e a m in a ti
- 9 1 -
ing the  re a c tio n  m ix tu re s  fo r  
on o f S -a d e n o s y l-L -h o m o c y s te in e
l l y  p u r if ie d  r a t  k id n e y  L -a m in o  
ped to  those o f the d e a m in a tio n  
am e e n zy m e .
o f  v a r io u s  r a t  tis s u e s  fo r  the
h o m o cys te in  
to  adenosine  
m a jo r  o rg an  
l i v e r  p e rfu s  
4 d e n o s y l-L -h  
o c ys te in e  ad 
to  adenosine  
w h ich  is abl 
u b s tra te  
e l i v e r  could  
e n o s y l-L
H q > ’
-hd>
2 h y d ro la s e  w h ich  c le a v e s  S -  
and L -h o m o c y s te in e  re v e a le d  
co n ta in in g  d e te c ta b le  am ounts  
ion s tu d ie s  suggested  an im p e r m e -  
om ocyste ine i.
rfn in is tered  in tra v e n o u s ly  to  ra ts  
and L -h o m o c y s te in e , s in c e  the  
e to  c a ta ly z p  th is  re a c tio n  ap p ea rs  
w e v e r ,  S -a d e n o s y l-L -h o m o c y s te in e  
un d erg o  h y d ro ly s is  to adeno sine  
m o c y s te in e  fo rm e d  in o th e r
m a jo r  o rg an s  w ou ld  not u n d erg o  h y d ro ly s is  but could be o x id a t iv e ly  
d e a m in a te d  by the k id n e y  l i - a m in o  acid  
u r in e  as S -a d e n o s y l-2 f- th i|o -a -k e to b u ty jra te .
-9 2 -
o x id as e  and e lim in a te d  in the
a p p e n d i x :
-9 3 -
-9 4 -
S n e l l ,  E a k in
C om pound
G lu co se  .....................................
A m m o n iu m  s u lfa te  . . .
D L - A s p a r t ic  ac id  . . . .  
M o n o p o ta ss iu m  phosphate  
C a lc iu m  c h lo r id e  . . . .  
M a g n e s iu m  s u lfa te ’ 7HgO
B o r ic  a c i d ................................
Z in c  s u l f a t e ..........................
M an g an ese  c h lo r id e  . . .
F e r r ic  c h lo r id e .....................
C o p p e r s u lfa te - SH^O . .
P o ta s s iu m  iod ide  . . . .
I n o s i t o l .....................................
B e ta -A la n in e ..........................
N ic o tin ic  a c i d .....................
P y r id o x in e ................................
T h i a m i n e ................................
P a ra -A m in o b e n z o ic  ac id  
B io tin  .....................................
i and W il l ia m s M e d iu m  (60 )
A m o u n t p e r  l i t e r  o f w a te r
2 0 . 0 9
3 . 0 9
0 . 2 9
2 . 0 9
0 . 25 9
0 . 25 9
1 . 0 m g
1 . 0 mg
1 . 0 m g
0 . 5 m g
0 . 1 mg
0 . 1 mg
3 . 0 mg
1 . 0 mg
0 . 1 m g
0 . 02 mg
0 . 02 mg
0 . 02 m g
0 . 01 m g
A d ju s t pH to 4 .0  and s te r iljiZ e  a t 121 ° f<jjr 12 m in .
B ia l's  R eag en t fo r
O rc in o l ( r e c r y s ta l l iz e d  fro  
H y d ro c h lo r ic  a c id  (concen  
10% F e r r ic  c h lo r id e  in con  
M a k e  fre s h  d a ily .
-9 5 -
the D e te rm in a t io n  o f P en to se  (13 )
m  b en zen e)
t r a te d )
c e n tra te d  HC |1
N in h y d r in  R e a g en t fo r  the D e te rm in a tio n
0 . 2  g 
6 0 . 0  m l 
0 . 2 m l
o f A m in o  A c id s (75 )
P o ta s s iu m  C y a n id e -M e th y l
0 .0 1  M  P o ta s s iu m  c ya n id e  
M e th y l c e llo s o lv e . . . .
C e llo s o lv e  S o lu tio n
M e th y l C e llo s o lv e -N in h y d r jn  S o lu tio n
5 .0 %  1 , 2 , 3 -tr ik e to h y d r in d e m e  in m e th y l
P o ta s s iu m  C y a n id e -M e th y l C d llo s o lv e  l \ in h y d r in  S o lu tio n
5 . 0 m l 
2 45 . 0  m l
c e llo s o lv e
M e th y l c e llo s o lv e -n in h y d r ih  
P o ta s s iu m  c y a n id e -m e th y l  
S to r e  o v e rn ig h t b e fo re  u se .
s o lu tio n , 
c e llo s o lv e  s o lu tio n
K re b s -R in g e r s  B ic a rb o n a te  S o lu t io n (6 7 )
0 .9 0 %  S o d iu m  c h lo r id e  (0 . 1
1 .3 0 %  S o d iu m  b ic a rb o n a te  (0 . 154 M )
54  M )
50. 0 m l
. 2 5 0 . 0 m l
100  p a rts
21 p a rts
1. 15% P o ta s s iu m  c h lo r id e  
1 .2 2 %  C a lc iu m  c h lo r id e  (0  
2 .1 1 %  M o n o p o tass iu m  phos 
3 .8 2 %  M a g n e s iu m  s u lfa te  
T h e  s o lu tio n  is gassed withh 
d io x id e  fo r  10  m in  and s to
(0 . 154 M )
1 1 0 M ) . 
phate  (0 . 154  
7 H 2 0  (0 . 154  
a  m ix tu re  
hed at 4 ° u n til
-9 6 -
be 7 . 4 .
D e te c tio n
D e te c tio n  o f S u lfu r  C om pounds (65 )
0 . 002  M  P la t in ic  c h lo r id e
1 . 0  M  P o ta s s iu m  io d id e .
2 .0  N H y d ro c h lo r ic  acid  
A c e to n e .....................................
o f
........................................... 3 p a rts
M ) ..........................  1 p a r t
M ) ................................ 1 p a r t
95% oxygen and 5% c arb o n
used . T h e  f in a l pH should
o r  T h in  L a y e r  C h ro m
S p r a y  the deve loped  p a p e r w ith  the abo^e re a g e n t apd d r y  in a i r  a t 
ro o m  te m p e ra tu re . S u lfu r  com pounds yvill red u ce  the p la t in ic  iod ide
4 p a rts
Reagents Usgd w ith  P a p e r
a to g ra p h y
2 . 0  m l 
0 . 125 m l 
0 . 2  m l 
3 8 .0  m l
and r e s u lt  in w h ite  a re a s  a g a in s t a p ink
D e te c tio n  of A m in o  A c id s  (Siy)
3 —tA  s o lu tio n  o f 0 . 25%  1 , 2 ,  
s p ra y e d  on the d eve lo p ed  p 
ra te d  a t ro o m  te m p e ra tu re
r lk e to h y d r iq i  
ape r . A fte  r  
, the  p a p e r i
backg ro u n d .
dene (n in h y d r in ) in ace to n e  is 
the  e xcess  acetone has e v a p o -  
heated  a t 1 1 0 ° fo r  about 1 m in .
A m in o  ac ids  w i l l  y ie ld  blu^  
g ro u n d .
D e te c tio n  o f C arb o h yd rates ; (6 6 )
S a tu ra te d  aqueous s o lu tio n  
A c e to n e .....................................
W a te r  (add d ro p w is e  w ith  Shaking u n til
-p u r p le  spoils a g a in s t a  w h ite  b a c k -
-9 7 -
q f s i lv e r  n it r a te
suspended s i lv e r  n it r a te  re d is s q lv e s )
a) S p r a y  the d eve lo p ed  p ^ p q r w ith  th
:he
0 . 1 m l
2 0 . 0  m l
above re ag e
b) S p r a y  the  d r y  p a p e r  w ith  0 . 5 N sod .um h y d ro x id e  in 95% ethano l
c) R em o ve  the excess  s i ly e r  ox ide  by  
6  N a m m o n iu m  h y d ro x id e , w ash  fo r  
R ed u cin g  s u g a rs  w i l l  fo rm b la c k  o r  d a r k  b ro w n  spots a g a in s t a w h itec
n t.
1 h o u r w ith
m m e rs io n  o f the p a p e r in
ru nn ing  w a te r .
background .
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